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NEW SERIES FORD TRACTORS 


Foreword 


This Supplernent provides information for the correct servicing and over- 
haul of the new series Ford Tractors and should be inserted at the front of 
the current Ford Tractor Repair Manual. 


MODEL IDENTIFICATION 


The new tractors carry revised identification numbers which are shown below. The preceding equivalent 
model identification numbers, where applicable, are listed for reference. 


Previous Model New Model 
Identification Identification 


Ford 2600 
Ford 3600 
Ford 4100 
Ford 4600 
Ford 5600 
Ford 6600 
Ford 7600 


‘The model identification numbers are incorporated in new two-colour decals mounted on the sides of the 
engine hood panel assemblies. 


The basic Service overhaul procedures for the new series Ford Tractors are in many respects similar to 
those which apply to previous models. This Supplement only derails the changes and unique repair 
information. 


The material contcined in this Supplement was correct at the time of going to print but Ford policy is 
ane of continuous improvement and the right to change prices, specifications, equipment or design at any 
time without notice is reserved, 


TRACTOR OPERATIONS” 
FORD MOTOR.COMPANY LIMITED 


NEW SERIES FORD TRACTORS 


Part 1 


ENGINE SYSTEMS 


The engines are ia many respects similar to those of the previous models but incurporate design changes to increase efficiency. 


The following chart shows the new model diese! engine options available. 


Ford Ford Ford Ford Ford 
Model 260i) 4100, A600 4G0K) 7600 
No. of Cylinders 3 4 
Bore 42an 4.240 4.2 in Ain 42 %p 4din Ashi. 
(106.7 mm} | (106.7 mm) | (106.7 mm} | (11).6mm) | (106.7mm) | CLILS rm) | (Lt 8mm) 
Stroke 3.9in 4.2 in. d4um 44in 4.2 in 4.2 in 420 
(96.5 mm} | (106.7 mm) | (111.8mm) | ELSmm) | (1067mm) | (106.7 mm) | (106.7 nm) 
Displacement 158 cu in 175 cum 183 cuin 201 cin 233.cuin 256.cuin 256 cu in 
(2588 cc} (2861 cc) (2977 ce) {3289 cc) (3814 oc) £4186 cc) (4186 ec} 


NOTE - The Ford S600 diesel engine is of normally aspirated dengn sorular to the Ford 6600 diesel engine seth which tt shaves a high 


degree of component miterchangeatility: 


The following areas are where the principal design changes: 
have been incorporated 


CYLINDER HEAD 


The engine cylinder heads feature circular section: inlet 
ports which terminate ata tangent to the cylinder bores. 
Tangenoal parting improves breathing and combusiion. 


The new cylinder heads are not mrerchangeadle with those 
of the previous engines. 


CYLINDER HEAD GASKET 


The cytindec ticad gaskets feature extra coolant holes for 
the 4.4in (11.8 min} bore 3- end 4-cylinder diesel engines, 
Figure 1. 


Figure 1 


4.4in (111.8 mm) Bore Gesket Configuration 
AL Previous gasket 


8B, Current gasker 
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Figure 2 
4.2 in (106.7 mm) Bare Gasket Configuration 


A. Pravious gasket B. Current gasket 


Figure 3 
Intake Manifold Porting 
A. Previous Parting B. Current Porting 
(Rectangular Section) (Circular Section) 
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PART 1-— ENGINE SYSTEMS 


Figure 4 
Exhaust Manifald, Pipe and Muffler Installation 
1, Exhaust Manifold 3. Exhaust Pipe 
2. Exhaust Pipe Flange 4, Exhaust Muffler 
Mounting Bolts 


The 4.2 in (106.7 mm) bore 3- and 4-cylinder diesel engine 
cylinder head gaskets also incorporate extra coolant holes, 
Figure 2. 


The new gaskets may be used to service previous models. 


MANIFOLDS 


Improved engine breathing is achieved by changing the 
intake manifold to circular section as opposed to the square 
section of previous models, Figure 3. 


The flange mounted exhaust pipe is bolted to the exhaust 
manifold and carries the exhaust muffler to the front end 
of che tractor, Figure 4. 


Figure 5 
Piston Combustion Chamber 
A. Previous Piston B. Current Piston 


PISTONS 


To match the cylinder head porting system, the pistons 
incorporate a combustion chamber of hemispherical section 
with a flat centre as opposed to the sloping section and 
raised centre of previous pistons, Figure 5, 


The pistons are not interchangeable with those of previous 
models, 


VALVES AND VALVE SEAT INSERTS 


The intake valve profile has been revised as shown in 
Figure 6, 


The valve head has been thickened and the underhead 
surface flattened to positively direct the flow of intake air 
into the piston bowl and thereby achieve improved com- 
bustion. 


Intake valve inserts are installed in all diesel engines and 
the seat area in the cylinder head is relieved to further 
direct the flow of intake air, Figure 7. 


NEW SERIES FORD TRACTORS 


A. Previous Valve with 


Figure 6 
Intake Valve 


B. Current Valve with 


Curved Underheed Surface 


1. Valve Seat 


Figure 7 
Cylinder Head Relief in Area of Intake Valve Seat 


Flat Underhead Surface 


2. Area of Relief 
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Figure 8 
Intake Valve Rocker Arm Assembly 
1. Adjuster Screw 3. Insert 
2. Rocker Arm 


Specially hardened exhaust valves and valve seat inserts 
are common for the Ford 6600 and 7600 model diesel 
engines. 


IMPORTANT - The softer exhaust valves and inserts of the 
Ford 5600 are dimensionally different to, and not inter- 
changeable with, those of the Ford 6600 and 7600 model 
diesel engines. 


ROCKER ARMS 


A non-serviceable hardened steel insert is located at the 
valve actuating end of the intake valve rocker arms to 
increase durability, Figure 8, 


FUEL INJECTION PUMP DRIVE GEAR 


The fuel injection pump drive gear is common for all 
engines with the distributor type fue! injection pump. 


The drive gear features two timing marks, identified with 
numerals ‘3’ anc ‘4’ for 3- and 4-cylinder engines respec- 
tively, Figure 9. 


When installing the pump drive gear ensure the appro- 


priate 3- or 4-cylinder timing mark aligns with the cam- 
shaft drive gear timing mark. 
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PART 1— ENGINE SYSTEMS 


Figure 9 
Distributor Type Fuel Injection Pump Drive Gear 
to Camshaft Drive Gear Timing 


3. 3-Cylinder Timing Mark 
4. 4-Cylinder Timing Mark 


1. Pump Drive Gear 
2. Camshaft Drive Gear 


ENGINE REAR COVER PLATE 

The engine rear cover plate is of laminated construction 
and consists of a layer of vibration- and sound-absorbing 
polymer resin bonded between two sheets of steel, Figure 
10, 


WATER PUMP 

To cater for the increased cooling requirements associated 
with improved engine performance, an increased capacity 
water pump is incorporated. 


DRIVE BELT 

The drive belt is notched to ensure satisfactory high speed 
drive of the alternator. The belts are not interchangeable 
with those of previous models, 


CAMSHAFT HYDRAULIC PUMP DRIVE GEAR 

Due to the high output of the engine mounted gear type 
hydraulic pump, all Ford 2600 and 3600 model diesel 
engines feature a camshaft mounted drive gear to a material 
specification harder than that required for previous models. 


This high durability hydraulic pump drive gear may be 
used to service previous models. 


NEW SERIES FORD TRACTORS 


Figure 10 
Engine Rear Cover Plate Construction 
1. Steel Sheets 2. Polymer Resin 


TURBOCHARGER - FORD 7600 


As the new exhaust outlet is relocated to the forward end 
of the Ford 7600 tractor, the position of the turbocharger 
and associated components is revised as shown in Figure 
1. 


To improve torque at lower engine speeds, the turbo- 
charger features a twin entry turbine, Figure 12. Dual 
inlet ports split the exhaust gases and smooth out periodic 
pulsing. 


This new design improves turbocharger performance and 
efficiency. 


The twin entry turbocharger is not interchangeable with the 
previous design. 


The exhaust manifold has a revised mounting to accept the 
new turbocharger. 


Figure 11 
Ford 7600 Turbocharger 
Component Identification - Left Side 
1. Turbocharger-to-Intake 5, Exhaust Flange 


Manifold Tube 6. Exhaust Pipe 
2. Oil Supply Tube 7. Air Cleaner-to-Turbocharger 
3. Oil Return Tube Tube 
4. Exhaust Manifold 8. Seal Ring 


Figure 12 
Turbocharger and Exhaust Manifold 


1, Turbocharger 2. Exhaust Manifold 
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Figure 13 
Oil Filler Location 
1. Oil Filler 2. Engine Front Cover 


OIL FILLER 


The engine oil filler is relocated from the rocker cover to 
the right-hand side of the engine front cover, Figure 13. 


The breather tube connection remains at the rocker cover. 


TACHOMETER DRIVE 


Because all new models are equipped with alternators, the 
tachometer drive is taken from the oil pump drive gear, 


Figure 14, 


REMOVAL 


1, Slacken the retaining bolt and withdraw the complete 
driveshaft adaptor assembly from the locating bore in the 
cylinder block. 


NOTE - It may be necessary to lightly tap the adaptor body 
with a soft faced mallet to effect removal. 


Page 6 


PART 1— ENGINE SYSTEMS 


Figure 14 
Tachometer Drive 
1. Drive Shaft Assembly 4. Drive Shaft Adaptor 
2. Driveshaft Adaptor Body Mounting Base 
3. Retaining Ring 5. ‘O'-Ring Seal 
6. Rulaining Bolt 


INSTALLATION 
1. Pre-assemble the drive shaft, cable, retaining ring, 
‘O’-ring, driveshaft adaptor body and mounting base. 


2. Install the retaining bolt finger tight and holding the 
complete assembly, ensure the drive cable is pulled through 
to the fullest extent towards the oil pump drive shaft. 


3. Carefully insert the drive cable into the square hole at 
the end of the oil pump drive gear. 


4. Turn the assembly so that the drive cable outlet 
assumes a position whereby the drive cable may follow an 
unobstructed path. 


5. Press the assembly firmly into the locating bore in the 
cylinder block and lightly tap the bolt to ensure correct 
seating. 


6. Tighten the retaining bolt to a torque of 10-15 Ibf ft 
(14-20 Nm). 


Part 2 


NEW SERIES FORD TRACTORS 


FUEL SYSTEM 


AIR CLEANER 


A larger, oil bath type air cleaner is installed on the Ford 
4600, 5600 and 6600 models. 


FUEL INJECTORS 


The fuel injectors are spigot located at the nozzle nut to 
prevent tilt when tightening the retaining nuts, Figure |. 


The lower location ensures the nozzle is positioned centrally 
in the hole in the combustion face. 


The fuel injectors are not interchangeable with those of 
previous design. 


Figure 1 
Fuel Injector Location 
A. Previous Location B. Current Location 


The fuel injector nozzles incorporate revised spray angles, 
therefore, when re-conditioning injectors in Service, note 
the identification code numbers etched on the body of the 
nozzles. 


The fuel injector and nozzle assembly identification 
numbers are as follows: 


Fuel Injector 
Model Assembly No: 


BDLL 15086329 
BDLL 15086665 
BDLL 15086665 
BDLL 15086666 


BDLL 15086665 
BDLL 15086665 
BDLL 15086667 


FUEL INJECTION PUMP 


With the exception of the Ford 7600, all diesel engines 
have a distributor type fuel injection pump incorporating 
a revised profile cam ring and different advance setting. 


The in-line type injection pump features larger 9.5 mm 
diameter plungers and a revised retard setting. 


Pump overhaul procedures are the same as those detailed 
in the Tractor Repair Manual. 


Test plans and Specifications for the distributor pumps 
and for the in-line pump are as follows: 
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PART 2— FUEL SYSTEMS 


FUEL INJECTION PUMP 


TEST PLAN 


FORD 2600 


Pump Type Number 3233F660 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end) -— Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambox pressurising valve 

Governor link length 52.5 mm (2.067 in) nominal +1.0 mm (0.039 in) 

Governor control spring - No. 2 hole control arm and No, 2 hole throttle lever link 
Roller to roller dimension 49,75 mm (1.959 in) 


Plunger diameter 9.5 mm (0,374 in) 


Test Procedure 
Install auto-advance measuring device and set scale to zero before commencing test. 
Install pressure gauge to measure Cambox pressure using special bleed-off connection. 


Where marked *, use 30 secs glass draining time and allow fuel to settle for 15 secs before taking a reading. 


Shimming of Automatic Speed Advance Device: 
a. A0.5 mm (0.0197 in) shim is installed to the piston spring cap on assembly. This must NOT be removed. 


6. The amount of additional shimming that may be added to meet test requirements may vary from 0 to 5.5 mm (0-0.217 in). 
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Test No, Description 
1 Priming 
2 Transfer pressure 


3 Cambox pressure 

4 Advance settiny: 

5 Full advance position 
6 ‘Transfer pressure 

7 Advance position 


8 Transfer pump vacuum 


9 Back leakage 


10 Maximum fuel setting 


oT Maximum fue! delivery check 


12 Cut-off operation 
Shut-off lever closed 


13 Throttle operation 
Throttle lever closed 


4 Maximum fue delivery 


15 Governor setting 


16 Delivery chect 


17 Delivery chee} 


18 Delivery checl: 


19 Timing 


NEW SERIES FORD TRACTORS 


T.pam. 


g 


3 


1000 


1180 


1000 


975 


Requirements 
Fuel delivery from all injectors and control cover vent 
orifice 


0.55 bar (8 Ibffin?) minimum 
0.41 to 0.69 bar (6 to 10 Ibf/in?) 
44°-5° (shim as required) 

54-6" 

5.52 to 7.24 bar (80 to 105 Ibfjin?) 
ne 


Note time to reach 20 in (508 mm) Hg. Max time allowed 
20 secs 


5 to 100 cc for 100 stroke time cycle 


Set to 8.8 +0.1 cc, Spread between lines not to exceed 
10 cc 


Average delivery not to be less than average at (10) minus 
2.50c 


Average delivery not to exceed 0.8 cc 


Average delivery not to exceed 1,5 cc 


Record average delivery 

Set throttle by maximum speed screw to give an average 
delivery between 3.6 and 4,4 cc, Lock maximum speed 
screw 


With throttle set as at test (15) average delivery not to 
exceed 2,0 ce 


‘With throttle set as at test (15) average delivery to be not 
less than average at test (14) minus 0.4 cc 


Delivery must be average delivery at test (17) + 0.4 cc, 


Using outlet “W” (30 ats, pressure) and indexing tool set 
to 271°, scribe line on pump housing flange 


NOTE — The governor setting speed quoted in this test plan is for test purposes only. The governor maximum speed screw must be finally 


set on the engine. 


Maximum No Load Speed 2225-2275 rev|min 


Idle Speed 600-700 rev/min 
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PART 2—FUEL SYSTEMS 


FUEL INJECTION PUMP 


TEST PLAN 


FORD 3600 


Pump Type Number 3233F630 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end) - Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambox pressurising valve 

Governor link length 52.5 mm (2.067 in) nominal +1.0 mm (0.039 in) 

Governor control spring - No, 2 hole control arm and No. 2 hole throttle lever link 
Roller to roller dimension 49.66 mm (1.955 in) 


Plunger diameter 9.5 mm (0.374 in) 


Test Procedure 
Install auto-advance measuring device and set scale to zero before commencing test. 
Install pressure gauge to measure Cambox pressure using special bleed-off connection. 


Where marked *, use 30 secs glass draining time and allow fuel to settle for 15 secs before taking a reading. 


Shimming of Automatic Speed Advance Device: 
a. A0.5 mm (0.0197 in) shim is installed to the piston spring cap on assembly. This must NOT be removed. 


4. The amount of additional shimming that may be added to meet test requirements may vary from 0 to 5.5 mm (0-0.217 in), 
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Test No. 


19 


Description 
Priming 


Transfer pressare 
(Cambox pressure 
Advance setting 

Full advance position 
Transfer pressure 
Advance positon 


‘Transfer pump vacuum 


Back Ieakage 


Maximum fuel setting 


Maximum fuel delivery check 


Cut-off operation 
Shut-off lever closed 


Thrortle operation 
Throule lever closed 


Maximum fuel delivery 


Governor setting 


Delivery check 


Delivery check 


Delivery check 


Timing 


———— NEW SERIES FORD TRACTORS 


T.pam 


1180 


1000 


975 


Requirements 
Fuel delivery from all injectors and control cover vent 
orifice 
0.55 bar (8 ibffin?) minimum 
0.41 to 0,69 bar (6 10 10 Ibfyin?) 
7-7} (shim as required) 
84°-94° 
5.52 00 7.24 bar (80 to 105 Ibffin?) 
o 


Note time to reach 20 in (508 mm) Hg. Max time allowed 
20 secs 


5 to 100 cc for 100 stroke time cycle 


Set to 11.6 +0.1 cc. Spread between lines not to exceed 
1.2cc 


Average delivery not to be Jess than average at (10) minus 
3.5 cc 


Average delivery not to exceed 0.8 cc 
Average delivery not to exceed 1.5 cc 


Record average delivery 

‘Set throttle by maximum speed screw to give an average 
delivery between 3.6 and 4.4 cc. Lock maximum speed 
screw 


With throttle set as at test (15) average delivery not to 
excend 2.0 ce 


With throttle set as at test (15) average delivery to be not 
less than average at test (14) minus 0.4 ¢c 


Delivery must be average delivery at test (17) -+ 0.4 cc, 


Using outlet W" (30 ats. pressure) and indexing tool set 
to 269°, scribe line on pump housing flange 


NOTE — The governor setting speed quated in this test plan is for test purposes only. The governor maximum speed screw must be finally 
set on the engine. 


Maximum No Load Speed 


2225-2275 rev|mnin 


Tle Speed 600-7000 revjmin 


PART 2— FUEL SYSTEMS 


FUEL INJECTION PUMP 


FORD 4100 


Pump Type Number 3233F640 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end) — Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambox pressurising valve 

Governor link length 52.5 mm (2.067 in) nominal +- 1,0 mm (0.039 in) 

Governor control spring - No. 2 hole control arm and No. 2 hole throttle lever link 
Roller to roller dimension 49.71 mm (1.957 in) 


Plunger diameter 9.5 mm (0.374 in) 


Test Procedure 
Install auto-advance measuring device and set scale to zero before commencing test. 
Install pressure gauge to measure Cambox pressure using special bleed-off connection. 


Where marked *, use 30 secs glass draining time and allow fuel to settle for 15 secs before taking a reading. 


Shimming of Automatic Speed Advance Device: 
a. A0.5 mm (0.0197 in) shim is installed to the piston spring cap on assembly. This must NOT be removed. 


6, The amount of additional shimming that may be added to meet test requirements may vary from 0 to 5.5 mm (0-0.217 in). 
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Test No. 


12 


13 


14 


15 


16 


Description 


Transfer pressure 
Cambox pressure 
Advance setting 

Full advance position 
Transfer pressure 
Advance position 


Transfer pump vacuum 


Back leakage 


Maximum fuel setting 


Maximum fuel delivery check 


Cut-off operation 
Shut-off lever closed 


Throttle operation 
Throttle lever closed 


Maximum fuel delivery 


Governor setting 


Delivery check 


Delivery check 


Delivery check 


Timing 


NEW SERIES FORD TRACTORS 


rept 


8 


8 


1000 


1280 


1100 


1075 


Requirements 


Fuel delivery from all injectors and control cover vent 
orifice 


0.55 bar (8 Ibffin®) minimum 

0.41 to 0.69 bar (6 to 10 Ibffin2) 
74°-77° (shim as required) 
9y°-9}° 

5.52 to 7.24 bar (80 to 105 Ibffin?) 
° 


Note time to reach 20 in (508 mm) Hg. Max time allowed 
20 secs 


§ w 100 cc for 100 stroke time cycle 


Set to 12.6 +0.1 cc. Spread between lines not to exceed 
1.2 ce 


Average delivery not to be less than average at (10) minus 
3.5 cc 


Average delivery not to exceed 0.8 cc 


Average delivery not to exceed 1.5 cc 


Record average delivery 

Sct throttle by maximum speed screw to give an average 
delivery between 3.6 and 4.4 cc. Lock maximum speed 
screw 


With throttle set as at test (15) average delivery not to 
exceed 2.0 cc 


With throttle set as at test (15) average delivery to be not 
less than average at test (14) minus 0.4 cc 


Delivery must be average delivery at test (17) + 0.4 cc. 


‘Using outlet ‘W" (30 ats. pressure) and indexing tool set 
to 269°, scribe line on pump housing flange 


NOTE - The governor setting speed quoted in this test plan is for test purposes only. The governor maximum speed screw must be finally 
set on the engine. 


Maximum No Load Speed 


2425-2475 rev]min 


Tdle Speed 600-700 rev|mnin 
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PART 2—FUEL SYSTEMS 


FUEL INJECTION PUMP 


TEST PLAN 


FORD. 4600 


Pump Type Number 3233F650 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end) - Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambox pressurising valve 

Governor link length 52.5 mm (2.067 in) nominal + 1.0mm (0,039 in) 

Governor control spring - No, 2 hole control arm and No, 2 hole throttle lever link 
Roller to roller dimension 49,82 mm (1.961 in) 


Plunger diameter 9.5 mm (0.374 in) 


Test Procedure 
Install auto-advance measuring device and set scale to zero before commencing test. 
Install pressure gauge to measure Cambox pressure using special bleed-off connection, 


Where marked *, use 30 secs glass draining time and allow fuel to settle for 15 secs before taking a reading. 


Shimming of Automatic Speed Advance Device: 
@. A0.5 mm (0.0197 in) shim 4s installed to the piston spring cap on assembly, This must NOT be removed. 


6. The.amount of additional shimming that may be added to meet test requirements may vary from 0 to 5.5mm (0-0.217 in). 
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Test No. 


19 


Description 


Maximum fuel delivery check 


Cut-off operation 
Shut-off lever closed 


Throttle operation 
Throttle lever closed 
Maximum fuel delivery 
(Governor setting 


Delivery check 


Delivery check 


Delivery check 
Timing 


NEW SERIES FORD TRACTORS 


Pp, 


1000 


*100 


1100 


1075 


Requcrements 
Fuel delivery from all injectors and control cover vent 
orifice 
0.55 bar (8 Ibf/in?) minimum 
0.41 to 0.69 bar (6 to 10 IbfJin?) 
74°-7%' (shim as required) 
aor 
5,52 to 7.24 bar (80 to 105 Ibfjin*) 
1° maximum 


Note time to reach 20in (508 mm) Hg. Max time allowed 
20 secs 


5 to 100 cc for 100 stroke time cycle 


Set to 13.3 +0.1 cc. Spread between lines not to exceed 
L2cc 


Average delivery not to be less than average at (10) minus 
3.5 ec 


Average delivery not to exceed 0.8 cc 
Average delivery not to exceed 1.5 cc 


Record average delivery 
Set throttle by maximum speed screw to give an average 


delivery between 3.6 and 4.4 cc. Lock maximum speed 
screw 


With throule set a3 at test (15) average delivery not to 
exceed 2.0 cc 


‘With throttle set-as at test (15) average delivery to be not 
Jess than average at test (14) minus 0.4 cc 


Delivery must be average delivery at test (17) + 0.4 cc. 


‘Using outlet ‘W’ (30 ats. pressure) and indexing tool set 
to 269°, scribe line on pump housing flange 


NOTE — The governor setting speed quoted in this test plan ts for test purposes only. The governor maximuun speed screw must be finally 
set on the engine. 


Maxinan No Load Speed 


2425-2475 revjmin 


Idle Speed 600-700 rev/min 


PART 2 — FUEL SYSTEMS 


FUEL INJECTION PUMP 


TEST PLAN 


FORD 5600 


Pump Type Number 3249F920 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end) - Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambox pressurising valve 

Governor link length 53.0 mm (2.087 in) nominal + 1.0 mm (0.039 in) 

Governor control spring — No. 2 hole control arm and No. 2 hole throttle lever link 
Roller to roller dimension 49.70 mm (1.957 in) 


Plunger diameter 9,5 mm (().374 in) 


Test Procedure 
Install auto-advance measuring device and set scale to zero before commencing test. 
Install pressute gauge to measure Cambox pressure using special bleed-off connection. 


Where marked *, use 30 secs glass draining time and allow fuel ta settle for 15 secs before taking a reading. 


Shimming of Automatic Speed Advance Device: 
a. A 0.5 mm (0.0197 in) shim is installed to the piston spring cap on assembly. This must NOT be removed 
b. The amount of additional shimming that may be added to meet test requirements may vary from 0 to 5.5 mm 


(0-0.217 in). 
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Test Noy 


19 


NEW SERIES FORD TRACTORS ——_______ 


_Desetiption 


‘Tranter geesiuce: 
(Cambox'pressure 
Advance setting: 
Fulladvance position 
‘Transfer pressure 


-Advance:position - 


‘Transfer punip vacuum 


Buck leakage, 


‘Maximum fuel-setting 


‘Maximum fuel delivery check: 


Cut-off operatian 
Shut-off lever elenedt 


‘Thtortle ppenition 
‘Throttle tever closed 


| Miiciinum fuel delivery 


Governor: setting 


Delivery check 


‘Delivery check 


Delivery check 


"Timing 


Requirements: 
Puel. delivery tromall injectors and ‘eontral cover-vent 
orice. 


0.55 bar (8 Ibffin®) mninimare 
0.41 to 169: tar (6 to. 10 IEA?) 
TTke (hin as cequired) 

Bye-bye 

5.5210 7.24 bar (80 to 105 Ibfyin*) 
iP 


Mote time'to reach 20 ‘in (508 mm) Hg: Max dme:allowed 
‘BW -secs 


5 to 100. cc for 100 stroke time cycle: 


Set:to, 11.64-0,1 oc: Spread between Hines notrovexceed: 
L2ec 


Ayetage delivery not-to. be leas than average at (10) 
minus-3.0 cc 


Average delivery ndtto exceed 0:8 cc 
Average.delivery not to execed 1.5.0¢ 


Recard average delivery 

Set throttle by maxinim' speed screw toigivean average 
delivery between 3,6:and 4:4 ce. Lock maxinuin ipecd 
sercw 


With:throttle set -as at test; (15) average: delivery:norto, 
exceed 2.0.c¢ 


Wirh:throctle ser ag attest (15) average delivery to bent 
léss than average:at test (14) minus 0:4:cc 


Delivery must be average delivery ar teat (1 794 O4'ce: 


‘Using-cutlet*X? (30 its: pressure) and indexing tool ser 
10°255*, stribe line on pump housing flange 


‘NOTE— The gewernor setting -spedd quoted in this. test plan i for test purposes andy, The governor maximum speed screw nme 
‘be fiially set.on the engine. 


[Maximuui No'Laad Speed 


2325-23 75 rev/min. 


dle Speed 600-700 ren) mein 
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PART 2-FUEL SYSTEMS 


FUEL INJECTION PUMP 


TEST PLAN 


FORD 6600 


Pump Type Number 3249F950 


Basic Pump Specification 

Mechanical governor 

Automatic speed advance device 

Rotation (looking at drive end)— Clockwise 

Hydraulic head and transfer pump liner modified to provide for self-venting 
Cambor pressurising valve 

Governor link length 53.0 mm (2.087 in) nominal +-1.0 mm (0.039 in) 

Governor contro] spring - No. 2 hole control arm and No. 2 hole throttle lever link 
Roller to roller dimension 49.98 mm (1.968 in} 


Plunger diameter 9.5 mm (0.374in) 


Test Procedure 
Tastall auto-advance measuring device and-set seale ta zero before commencing test. 
‘Install pressure gauge to measure Cambox pressure using special bleed-off connection. 


Where marked *, use 30 secs glass draining time and allow fuel-to settle for 15 secs before taking a reading, 


Shimming of Automatic Speed Advance Deyice: 
@. AQ.5 mm (0.0197 in) shim is installed to the piston spring cap on assembly. This must NOT be removed. 


6. The amount of additional shimming that may be.added to meet test requirements may vary from 0 to 5.5 mm (0-0.217 in), 
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Test No, 


NEW SERIES FORD TRACTORS 


description 


Priming 


‘Transfer presse 
Cambox pressire 
Advance setting 

Full advance position 
Transfer pressare 
Advance positizn 


‘Transfer pum! vacuum 


Back leakage 


Maximum fue setting 


Maximum fue delivery check 


Cut-off operarou 
Shur-off lever closed 


‘Throttle operstion 
Throttle lever closed 


Maximum fue: delivery 


Governor seitiag 


Delivery chee 


Delivery checi 


Delivery chee; 


Timing 


Es 


3 


100 


1230 


1280 


1650 


1025 


Reguizements 


Fuel delivery from all injectors and control cover vent 
orifice. 


0.55 bar (8 Ibfiin®) minimum 
O41 to 0,64-bar (6 to 10 Ibflin*) 
8}/-8{" (shim as required) 
94/10} 

5,52 to 7.24 bar (80 19 105 Ibijin*) 
0 


Note time to reach 20in (508) Hy, Max dime allowed 
20 sees 


Sto 100 cc for 100 stroke time cycle 


Set to 14.0 —0,) cc. Spread between lines not ty exceed 
L2ec 


Average delivery oot to be less than averuge at (10) 


Average delivery not to excced 0,8 co 


Average delivery not ro exceed 1.5 ce 


Record uverage delivery” 

Set throttle by muximuim speed screw to give dn average 
delivery between 3.6 und 4.4.cc. Luck miximum speed 
screw 


‘With throttle set as attest (15) average delivery not to 
exceed 2.0 of 


With thrortle set.as ‘at test (15) average detivery to be not 
tess than average ot test (14) minus f).4 cc 


Delivery must be average delivery at test (17) + 04 cc, 


‘Using ourler**'(30.ars. pressure) und indexing ool set 
to 255’, scribe line on pump housing flange 


NOTE — The governor serrins speed qirated in this test plan is for text purposes only. The governor maxinnin speed. sree wnuct be finally 
set an the engine. 


Maximum No Load Speed 2325-2375 revjmin 


idle Speed = 604-7110 rev/min 


PART 2 — FUEL SYSTEMS 


SPECIFICATIONS AND SPECIAL TOOLS 


Type 
Plunger Stroke and Diameter 
Camshaft Rotation 
Lubrication 
Oil Capacity 
Oil Grade 
Pump Timing 
Camshaft End Float 
Camshaft End Float Shims 
Dimensions, rear control fork to end of 
square Section on control rod 
Dimensions, B.D.C. to point of spill cut-off 
Phasing Spacers: 

Number | 

Number 2 

Number 3 

Number 4 

Number 5 
Phasing Tolerance 
Plunger Arm Clearance 
Lower Spring Seat 


Maximum Fuel Delivery 


Type 

Pump No Delivery Speed 
Idling 

Governor Spring Identification 


Screws, Governor Backplate to Pump 
Delivery Valve Holders 

Pump Drive Gear Adaptor Retaining Nut 
Governor Spring Retaining Bolt 

Control Fork Socket Screws 

Pump Body, Socket Screws 

Fuel Injection Pump to Front Plate 

Bolt Gear to Injection Pump 
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FUEL INJECTION PUMP 


FORD 7é6() 


Governor 


Enclosed camshaft with mechanical governor 
7mm *9mm 

Clockwise from drive end 

Change oil every 300 hours and clean breather 
0,62 Imp. pint (0.38 U.S. quart) (0.36 litres) 
Same as engine 

23° B.T.D.C. 

0.002-0,005 in (0.051-0.127 mm) 

0.004—0.008 in (0.102-0.203 mm) 


0.02 in (0.5 mm) 
0.114-0.122 in (2,90-3.10 mm) 


0,151-0.153 in (3.85-3.90 mm) 

0.155—0.157 in (3.95-4.00 mm) 

0.159-0. 161 in (4.03-4.10 mm) 

0.163-0.165 in (4.15-4,20 mm) 

0,167-0.169 in (4.25-4.30 mm) 

+ (Pump) 

0.008-0.020 in (0.2-0.5 mm) 

Seats graded in thickness from 0.023-0.085 in 
(0.60-2,10 mm) in steps of 0.004 in (0.1 mm) 
17.8-18.2 cc — 900 rev/min for 200 shots 


Mechanical 

1200 rev/min (Pump) 

2.2-3.8 ce in 300 strokes at 300 rev/min 
BLUE/GREEN 


Tightening Torques 


Fr ibf Mig Nm 

9 1.2 12 
40-45 §.5-6.2 54-61 
45 6,2 61 

2H 0.3-0.6 2.7-5.4 
2 6.3 27 

5 (7 6.8 
26-30 3.64.2 3641 
20-25 2.8-3.5 27-34 


ALTERNATOR AND REGULATOR — FORD 7000 


Section 


So ye aS 


Chapter 7 


Introduction . 
In-Vehicle Tests and Service Procedures 
Alternator Overhaul and Bench Check .. 
Trouble Shooting .. 

Specifications 

Special Tools 


Chapter 8 


ALTERNATOR AND REGULATOR — 


FORD 2600, 3600, 4100, 4600, 


Section 
1 
2. 


Ex 


4. 


5600, 6600 & 7600 


Description and Operation 
Service Precautions, sears Checks and 
Initial Tests 


Alternator and Nabe: Repuoe Removal ‘id 
Overhaul 


Trouble Shooting .. 
Specifications. 
Special Tools 
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Part 3 


ELECTRICAL SYSTEM 


Chapter 8 


ALTERNATOR AND REGULATOR — 
FORD 2600, 3600, 4100, 4600, 
5600, 6600 & 7600 


Section Page 
L Description and Operation ie I 
23 Service Precautions, a cats Checks and 

Initial Tests x . ps 6 
3, Alternator and Voltage Rieti 

Removal and Overhaul .. -+ 13 
4. Trouble Shooting .. ant 29 
5; Specifications Cr: = 29 

Special Tools 29 


1, DESCRIPTION AND OPERATION 


CHARGING SYSTEM 


The alternator charging system is a negative ground system 
and consists of an alternator, alternator regularor, storage 
battery and the necessary wires to connect the circuit, 


‘The alternator is mounted on the left side of the engine and 
is belt driven from the craakshaft pulley, Figure 1, The 
alternator is cooled by a fan a tached at the pulley end. Air is 
drawn through openings in the rear housing and expelled at 
the fan, thus cooling the alter 1ator components. Four term- 
inals on the rear housing ccnnect the alternator into the 
electrical system. 


The alternator regulator is rrounted on the inside wall of 
the battery compartment adjacent to the battery. The 


regulator is fully transistoris:d and is completely sealed in Figuret " 
epoxy resin, making the unit weatherproof and resistant to Awe Alternator Installed on Tractor mrt 

‘ . : + . Alternator 3. Alternator Fan Belt 
vibration, Four terminals connect the regulator into the 2. Atterator Bracket and 4. Adjusting Bolt 
charging system, Figure 2. Retaining Bolt 
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Figure 2 
Alternator and Regulator 


1. Alternator 2. Regulator 


ALTERNATOR 


The alternator is an aliernuting current generator. Mech- 
anical and magnetic energy are converted to alternating 
current (A.C.) and voltage by the rotation of an electro- 
magnetic field (rotor) inside a three phase stator assembly. 
The A.C, current and voltage are changed to direct current 
(D.C.) by passing the A.C. energy through a three phase, 
full wave rectifier system using six silicon rectifying diodes. 


The alternator stator assembly, rotor assembly and the 
rectifying diodes are enclosed in a front and rear housing, 
Figure 3. The housings also contain the front and rear 
bearings that support the rotor shaft. The drive pulley and 
the fan are keyed to the rotor shaft and retained by a nut 
and lockwasher. The rectifying diode assemblies are 
mounted in the tear housing and are connected to the 
stator coil wires. The cover and brush assembly are 
mounted in the rear housing and rhe brushes are held 
against the rotor slip rings by springs. The isolation diode 
assembly is attached externally on the rear housing. 
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PART 3—ELECTRICAL SYSTEM 


STATOR 


The stator is the part of the alternator which contains the 
conductors (windings) and is stationary in the alternator. 
The magnetic field (rotor assembly) rotates inside the 
stator. The stator consists of the core assembly and the 
winding assembly. 


The core is made of a number of thin steel plates that, 
when assembled, contain 36 equally spaced slots, which 
retain the coil windings, on the inner surface, Figure 4. 
Three separate wires form the coil windings (phases) of the 
stator. Each wire is started in a separate slot and routed 
through every third slot, In assembly, each wire is wound 
clockwise several times between the beginning and the 
third slot. The wire is then turned at right angles to the 
beginning slot and, missing two slots, it is similarly wound 
an equal number of turns but in a counter-clockwise 
direction. This alternating of every third slot, and the 
direction of winding, continues around the core with each 
wire forming 12 separate loops. The ends of each wire are 
connected to the two diode assemblies in the rear housing. 


ROTOR 


The rotor is the part of the alternator that contains the 
magnetic field. When rotated inside the stator, an electric 
current is induced in the stator windings. 


The rotor assembly consists of a splined shaft, coil and core 
assembly, front and rear pole pieces, and two slip rings,. 
Figure 5. The coil and core, pole pieces and slip rings are 
splined to the shaft. These pole pieces are placed on either 
side of, and enclose, the coil and core assembly. The six 
fingers of each pole piece interlace to form six north poles 
and six south poles. The two ends of the coil wire are 
connected to the two slip rings, When battery current is 
applied to the slip rings, the coil and core assembly is 
magnetized. The two pole pieces concentrate the magnetic 
lines of force at the six pairs of fingers. 


Current flow to the rotor field is controlled by the key start 
switch and regulated by the regulator assembly. 
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jure 3 
Alternator Components — Exploded View 


1, Front Housing 7. Diode Assembly (Positive) 


2. Front Beuring B. Rear Bearing 

3. Rotor 9, Diode Assembly (Negative) 
4, Stator and Coil Assembly 10. Cover and Brush Assembly 
5. Negative Auxiliary Plate 11, Pulley 


6. Rear Housing 
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1. Slots 
2, Winding Ends 


1. Pole Pieces 
2. Slip Rings 
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Stator Assembly 
3. Steel Plates 
4. Windings 


Figure 5 
Rotor Assembly 
3. Coil and Core Assembly 
4. Shaft 
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Figure 6 
Diode Electron Flow 
1, Positive Diode 2. Negative Diode 
(Colour Code Red) {Colour Code Black) 


DIODE ASSEMBLY 


A diode is an electronic device that permits an electric 
current to flow in only one direction, Figure 6, A small 
wafer of pure silicon, treated with a controlled impurity, 
controls the current flow. When assembled in the diode, 
the position of the wafer determines the direction of current 
flow and establishes whether the diode is positive or 
negative. Positive diodes are coded with a red mark and 
negative diodes are coded with a black mark, 


Two diode assemblies, Figure 7, one positive and one 
negative, each consisting of three diodes mounted in a 
metal plate, are used to rectify the A.C. current to D,C. 
current. 


The plate, called a heat-sink, dissipates heat away from the 
diodes and also serves as a conductor for the diodes. One 
end of each of the three stator windings is connected to the 
three positive diodes and the other ends of the windings are 
connected to the negative diodes. Two studs on each diode 
assembly attach the assembly to the rear housing. 


Figare7 
Rectifying Dixde Assemblies 
1. Terminal Stud 3. Heat Sink 
2. Diodes 


One stud on the positive diode assembly is the alternator 
regulator terminal and the other is the output terminal. 
The positive diode assemby is insulated from the rear 
housing, The negative diode assembly is not insulated and 
the upper stud is the altern:tor ground connection. 


The isolation diode assenibly, Figure 8, contains two 
negative diodes in the plate and is attached externally on 
the rear housing. It is attacl ed to the lower negative diode 
stud and connects electrical y at the positive diode stud. A 
similar stud on the isolation diode plate is the output con- 
nection to the battery. Th: isolation diode prevents the 
flow of current from the tattery back to the alternator, 
thus eliminating the need for a cut-out system in the 
regulator, 
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Figure 8 
Current Flow Through Isolation Diode 
1. Auxiliary Terminat 2. Output 
(Part of Rear Housing Assembly) 


REGULATOR 


The regulator is an electronic switching device that senses 
the voltage at the alternator auxiliary terminal and supplies 
the necessary current to the rotor coil to maintain system 
voltage at the output terminal, The components of the 
regulator are sealed in epoxy resin for protection against 
damage from vibration, dust and moisture. A system of 
diodes, transistors and calibrating resistors regulates the 
current to the rotor coil and adjusts the regulating system 
for temperature changes. 


There is no cut-out system or current regulating system 
in the regulator. The alternator isolation diode assembly 
functions as the charging system cut-out. The alternator is 
so designed that it is self-curient limiting. When the 
maximum current output is reached, it cannot be increased 
with a further increase in rotor speed. 


With the key starter switch in the off position and the 
alternator stopped, no current flows through the charging 
system. No battery current is available to energize the rotor 
field coil. The isolation diode assembly prevents the flow 
of battery current through the alternator. 
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When the key starter switch is turned to the ON position 
and the engine is stationary, current flows to and through 
the regulator to the rotor field coil energizing the coil and 
creating a magnetic field at the rotor fingers. Because the 
rotor is still stationary, no current is generated in the stator. 


The isolation diode still blocks the flow of battery current 
through the alternator. 


PART 3-—ELECTRICAL SYSTEM 


When the engine is running and the rotor is turning inside 
the stator, the magnetic lines of force at the pole piece 
fingers cut through the stator windings inducing an alter- 
nating current in the windings. The regulator senses voltage 
output at the auxiliary terminal of the alternator. The rotor 
field is switched on and off clectronically by the system of 
diodes and transistors in the regulator to maintain the 
correct current and voltage output. This switching action 
takes place several hundred times per second and will 
appear as a steady charge rate at the ammeter. 


2. SERVICE PRECAUTIONS, PRELIMINARY CHECKS 
AND INITIAL TESTS 


SERVICE PRECAUTIONS 


To avoid damage to the components of the alternator 
charging system, service precautions must be observed as 
follows: 


¢ Observe proper battery and system polarity when install- 
ing the battery in the tractor. The alternator nameplate 
indicates the system polarity, see Figure 9, Incorrect 
battery polarity will destroy the rectifier diodes in the 
alternator. 


4OLA® \\ 
We Products 
¥. P*OOEL NO 


N GND: SER. NO. 


Manulaclured Under Mutorifa U.S, Pal No. 3438.75t 


Figure 9 
Alternatar Nameplate 
1, Ground Information 
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« Asa precautionary measure, always disconnect the battery 
ground cable from the battery when charging the battery 
with any battery charger. This is mandatory with fast 
chargers that may have defective rectifying systems, as 
the rectifier diodes in the alternator could be destroyed. 


@ Never short the alternator field terminal to ground, as 
permanent damage to the regulator may result. 


© Never disconnect the voltage regulator connector plug 
from the tractor wiring harness while the alternator is 
operating. A large voltage transient could develop and 
may damage the alternator. 


@ Never disconnect the alternator output lead from the 
alternator while the alternator is operating. This same 
precaution applies to the battery cables, They must not 
be disconnected from the battery while the alternator is 
operating, The loss of battery resistance would cause 
system voltage to rise to an extreme value, damaging the 
alternator, regulator, and possibly other accessories. 


@ Always disconnect the battery ground cable from the 
battery when removing or installing the alternator. 


PRELIMINARY CHECKS 


Prior to electrical testing, a thorough inspection of the 
charging and electrical systim is required to eliminate 
associated conditions that may’ be interpreted as a defective 
alternator or regulator. 


1, Check all electrical lead and connections, repair or 
replace necessary parts. Check the condition of the alter- 
nator drive belt and pulleys. Severe operating conditions 
will accelerate belt and pulley wear. Tighten the belt to 
avoid slippage during testing. 


A correctly adjusted belt will deflect 0.75 to 1.0 in (19.05 to 
25.40 mm) when a 25 Ibf (11.4 kg) force is applied midway 
between the alrernator pulley and crankshaft pulley. 


If the belt shows signs of craiking or fraying, install a new 
belt. 


NOTE - When prying the alternator away from the engine, 
apply pressure to the front housing only, Do met pry on the 
rear housing. 


2 Check the alternator brushes for wear. Replace if worn 
more than half the original length. Brush removal and 
installation is covered later is. this Chapter. Brushes worn 
too short tend to lose contact with the slip rings. While the 
brush cavity is exposed, chech the stip rings for cleanliness. 
If cleaning is required, use fine grade of abrasive cloth. 
Inspect radio capacitors (filter), if installed, tor open or 
shorted conditions and replacz defective units. 


3. Check the battery. The b:ttery used in electrical testing 
must be of correct voltage ard must be in good condition 
and fully charged. If a slave or jumper battery is used for 
testing, the connecting cable: must be securely fastened to 
the system. 


4. Check the key starter switch. One of its functions is to 
supply initial cxcitation cur:cnt for the alternator rotor 
(field) windings, The switch must be in good condition to 
perform the following tests, Switch removal and installation 
ts covered in an earlier Chap er. 
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INITIAL TESTS 

The initial tests may be performed without removing any 
of the charging system components and will enable the 
following items to be checked: 


« Isolation Diode. 

+ Alternator Field Windings. 

«+ Voltage Regulator. 

« Alternator Output. 

Test Equipment required 

‘The alternator and regulator tests require electrical test 
equipment that will measure voltage, current and resistance. 
Individual meters are us¢d in the following initial tests, 
however, most commercial testing equipment incorporate 
several testing devices in a single assembly, Use your 
equipment according to the manufacturer's instructions. 
Equipment should provide; 

+ Voltmeter, with 0 ro 20 volt scale, 

« Ammeter, with 0 to 60 ampere and 0 to 6 ampere scales. 


+ Field Rheostat, wire-wound, 0 to 50 ohms, 100 watt 
rating, with alligator clips on connecting leads, 


Series Resistor, 0.25 ohm, with connecting clip or leads. 
* Carbon Pile (Sun BST-11 or equivalent), 

* Volt-Ohm-Milliammeter (Simpson 260 or equal). 

* 12 volt Test Lamp, and 115-120 volt A.C. Test Lamp. 
* Diode Tester, any commercial type (optional). 

« Assortment of jumper cables with alligator clips. 

The ammeter will be connected into the system when the 
field current is tested, and for the alternator output test. 
If the ammeter has provisions for reversing meter circuit, 
and for switching from one scale to another, the test will 
advise this action, If necessary, meter leads would be 
teversed to accomplish this action. 

NOTE —Ammeter leads must be secure and should not 
separate during testing. If alligator clips on the ammeter leads 
are worn, replace them. 


Reference 10“ ground” indicates that a good ground ts necessary. 
The alternator ground stud is the best grounding point. 


1. Alternator 


1. Alternator 
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Figure 10 
Battery Voltage 


Figure 11 
Shorted Isolation Diode Test 
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2. Voltmeter 


2. Voltmeter 


Figure 12 
Insulations for Isolation Diode Assembly 
1. 0.75in 0.0. Washer 3. Lock Nuts 
2. 0,50in 0.D. Fibre Washer 4, Nylon Sleeve 


Battery Voltage and Shorted Isolation Diode Test 


1, This test will determine if the tractor battery is properly 
installed and if the isolation diode is functioning properly 
by keeping battery voltage off of the alternator auxiliary 
terminal. A shorted isolation diode will allow the battery to 
discharge through the voltage regulator, The charge indi- 
cator will show discharge when the key starter switch is off, 
if the isolation diode is shorted. 


2, With the key starter switch OFF and the engine 
stopped, connect the voltmeter negative lead to ground 
and the positive lead to the output terminal at the isolation 
diode heat sink, Figure 10. The voltmeter should indicate 
battery voltage. 


3. Move the positive voltmeter lead to the auxiliary 
terminal, Figure 11. The voltmeter should read zero volts. 
If the voltmeter continues to indicate battery voltage, either 
the isolation diode is shorted or the output lead is contacting 
the isolation diode heat sink, allowing battery current to 
bypass the isolation diode. Loosen the nut and re-position 
the output lead if necessary. 


Figure 13 
Alternator Field Circuit 

1, Alternator 7. Key Starter Switch 
2. Brush Set 8. Excitation Resistor 
3. Slip Rings 9. Regulator 

Rotor Winding 10. Field Terminal 

Negative Output (Alternator) 
6. Battery 


4. The isolation diode may be replaced without removing 
the alternator from the tractor and this is covered later in 
this Chapter. Remove the battery ground cable (negative) 
during replacement of the isolation diode, 


NOTE = Re-install the heat sink insulators in the original 
positions, Figure 12, 


Excitation Voltage Test 


1, The results of this test will indicate if battery voltage 
and current, controlled by the key starter switch, is passing 
through the voltage regulator and into the rotor (field) 
winding to provide initial excitation of the alternator. 
Figure 13 shows the circuit involved. 


2. With the engine stopped and the key starter switch 
FF, connect the voltmeter negative lead to ground and 

2 positive lead to the auxiliary terminal, Figure 14. Turn 
«ne key starter switch ON. The voltmeter reading should 
be approximately 1.5 volts. 


Printed in U.K. 8/75 
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Figure 14 
Excitation Voltage (Rotor Field) Test 1 
1, Alternator 2. Voltmeter 


Figure 


15 
Excitation Voltege (Rotor Field) with Jumper Wire, 
Test 2 
1. Alternator 


2. Voltmeter 3. Jumper Wire 
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Figure 16 
Open Isolation Diode— First Test 
1. Alternator 2. Voltmeter 


3. If the voltmeter indicates zero volts, re~check all con- 
nections between the key starter switch and the excitation 
lead of the regulator. Repair if necessary and continue the 
test. 


4. Ifthe voltmeter reads more than 1.5 volts, it indicates 
that a fault either exists in the regulator or in the alternator 
rotor (field) winding. Bypass the regulator input-output 
circuit with a jumper cable in order to isolate the fault, 
Figure 15. 


5, Connect the jumper cable between the alternator 
auxiliary terminal and the brush terminal (field). Note the 
voltmeter reading. If the jumper causes the volt meter to 
indicate 1.5 volts, the regulator is defective. Replace the 
regulator and repeat the test. 


NOTE - If the application of the jumper does not correct the 
high-voltage reading, check the brushes, brush holder and slip 
rings for grounding or short circuit. Then check current draw 
of the rotor (field) winding, as in the “Field (Rotor) Circuit 
Test”, the “Rotor Coil Current Draw” and “Rotor Coil 
(Field) Ground Tests’. 
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Figure 17 
Open Isolation Diode — Second Test 


1. Alternator 2. Voltmeter 


Open Isolation Diode Test 


1, This test determines if the isolation diode is conducting 
the electrical current, produced in the alternator, to the 
tractor battery. 


2. With the engine stopped and the key start switch OFF, 
connect the voltmeter negative lead to ground and the 
positive lead to the alternator auxiliary terminal, Figure 16. 
Start the engine and run at fast idle, The voltmeter should 
indicate 15.1 to 15.8 volts (depending on ambient tempera- 
ture). Refer to the chart in “Specifications”, 


3, Move the voltmeter positive lead to the output terminal, 
Figure 17. The voltmeter should indicate 14.1 to 14.8 volts 
if the isolation diode is conducting the alternator output to 
the tractor battery. If the voltmeter indicates battery voltage 
(12.0 to 12.6 volts), the isolation diode is open circuited an 
requires replacement. Re-test after installing a new isolation 
diode. 
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Figure 18 
Field Current Test 


1. Alternator 2, Ammeter 3. Field Rheostat 


Field (Rotor) Circuit Test 


1. This test will determine if the electrical circuit (field 
winding) of the alternator rotor is in good condition. The 
field circuit, including the brash assembly, is shown in 
Figure 13, High field current may produce uncontrolled 
alternator output and probable damage to the voltage 
regulator. Low field current will result in low alternator 
output. 


2, With the engine stopped and the key starter switch 
OFF, disconnect the field lead from the alternator brush 
connecting terminal. Switch tes: ammeter to the low current 
scale (0 to 10 amperes). Set control knob of field rheostat in 
maximum resistance position. The field rheostat will pre- 
yent damage to the test ammeter if the rotor winding is 
shorted or grounded, Place the field rheostat and the test 
ammeter in a series circuit between the alternator positive 
output (test point A) and field terminals as shown in 
Figure 18. 


3. Slowly reduce field rheo:tat resistance, noting test 
ammeter reading. If entire field rheostat resistance can be 
eliminated with the ammeter indicating less than 3.5 am- 
eres, the field winding is not shorted or grounded. The 
test ammeter reading, with the field rheostat resistance 
eliminated, is the current draw of the rotor (field) circuit. 


Printed in U.K. 8/75 


Figure 19 
Typical 0.25 Ohm Resistor 


4. Generally, this is approximately 2.0 to 2.5 amperes at 
battery voltage. If the ammeter tends to vary when the 
rotor is slightly turned, the slip rings and brushes require 
cleaning. Use a fine grade of abrasive cloth for this purpose, 


5. If normal rotor current cannot be obtained, the alter- 
nator will require disassembly and replacement of defective 
parts. If a satisfactory ammeter reading is noted, proceed 
with the next test. 


Voltage Regulator Operating Voltage Test 


1, This test will determine operating level of the voltage 
regulator. Voltage tests are most accurate when the alter- 
nator is charging a fully charged battery, as current output 
is at minimum. Under this condition, charging voltage will 
rise to the regulators limiting maximum. 


2. A0.25 ohm 25 watt resistor, Figure 19, may be placed 
in series with the alternator output lead to reduce current 
to 8 to 10 amperes for a battery that is less than fully 
charged. The connections for the 0.25 ohm resistor and 
test equipment are shown in Figure 20. 


Page 11 


Figure 20 
Voltage Regulator Operating Voltage 
1. Alternator 3. 0.25 Ohm Resistor 
2. Voltmeter 


3, Connect the voltmeter negative lead to ground, and the 
positive to the alternator output terminal. Start the engine 
and run for a few minutes to stabilize component tempera- 
ture, The voltage indicated is the level established by the 
voltage regulator, usually 13.9 to 14.7 volts, depending on 
the regulator ambient temperature. Compare the indicated 
voltage with the value given in the table in 
“Specifications”, 


4, High voltage may be due to a poor ground connection 
for the voltage regulator circuit board. Since the circuit 
board is insulated from the regulator housing, one regulator 
lead, usually black, serves as the ground connection, The 
ground lead must be a clean and tight connection at the 
alternator ground. 


5. Ifthe ground connection is not faulty, the regulator is 
probably inoperative and will require replacement. 


6. A low charging rate is usually due to a faulty regulator. 
Replace regulator if necessary. 


7. Stop the engine and remove the 0.25 ohm resistor from 
the alternator positive output lead immediately after this 
test, 
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Figure 21 
Output and System Test 


1. Alternator 4. Voltmeter 
2. Battery 5, Ammeter 
3. Carbon Pile 


Alternator Output and System Test 


1. This test will determine if the alternator is capable of 
producing its minimum rated output, and is an evaluation 
of the rotor, stator and diodes ability to produce current 
and voltage. 


2. Maximum alternator output depends on alternator 
ambient temperature as well as rotor speed, therefore a 
general minimum rated output is acceptable for common 
reference. 


3. The charging system is also tested under partial load 
to determine if an excessive voltage loss exists between the 
alternator and the battery through the connecting cables. 
With the engine stopped and key starter switch OFF, 
connect the carbon pile to the battery terminals as shown 
in Figure 21. Connect the voltmeter negative lead to 
ground and the positive lead to the alternator outpu! 
terminal. The ammeter should be on the 0 to 60 ampere 
scale. 
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4. Turn the key starter switch on. Start the engine and 
run it at approximately 750 rev/min for 5 minutes to 
normalize component temperature. If the ammeter indi- 
cates less than 10 ampere charge, slowly load the battery 
with the carbon pile until 10 ampere is shown on the 
ammeter. Record the voltmeter reading. 


5. Move the positive voltmeter lead to the positive battery 
post, note the voltmeter reading. The voltmeter readings 
obtained should be within 0.3 volt of each other. If a 
greater differential exists, inspect all cables and connections 
between the alternator and the battery for poor or loose 
connections. If satisfactory voltage loss is indicated, pro- 
ceed with the test, 


6. Increase engine speed to provide 3,000 to 4,000 rev/min 
alternator rotor speed (1,40) to 1,870 engine rev/min). In- 
crease the carbon pile load, causing the alternator to deliver 


maximum output in amperes. Voltage should remain be- 
tween 13.0 and 15.0 volts (with voltmeter positive lead on 
output terminal). The ammeter should indicate a minimum 
of 43 amperes. 


7. Stop the engine and to avoid discharging the battery 
turn the carbon pile loading knob to OFF after the test. 


8, If the alternator does not produce the minimum rated 
output (45 amps), it should be disassembled and repaired. 
The problem could be one or more defective rectifying 
diodes or defective stator windings (open or shorted), 


This concludes the series of initial tests. If it is necessary 
to repair the alternator, carry out the following Overhaul 
procedures. 


3. ALTERNATOR AND VOLTAGE REGULATOR 
REMOVAL AND OVERHAUL 


REMOVAL 


Alternator Removal 


1. Disconnect the battery ground cable (negative) from 
the battery, 


2. Disconnect all wires from the alternator, Figure 22. 


3. Remove the alternator from the tractor by removing 
the attaching bolts. 


Voltage Regulator Removal 
1. Disconnect the battery ground cable (negative) from 


the battery. 


2, Disconnect the wiring harness from the voltage regu- 
lator inside the battery compartment. 


3. Remove the attaching screws from the regulator. 
Remove the regulator from the battery compartment. 


Figure 22 
Alternator Installed on Tractor 
3. Alternator Fan Belt 
4, Adjusting Bolt 


1. Alternator 
2. Alternator Bracket and 
Retaining Bott 
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Figure 23 
Alternator Brush Removal 
1. Brush Assembly 


Figure 24 
Isolation Diode Removal 


- Negative Output Stud 

. 0.75 in O.D, Washer 

» Nylon Sleeve 

. 0.5in O.D. Fibre Washer 


5. Locknuts 

6. Output Terminal 

7. Isolation Diode Assembly 
8. Auxiliary Output Stud 


PUN 
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Figure 25 
Removing Through Bolts 
1. Zin Socket 


DISASSEMBLY 


Brush Removal 
1. Remove the two brush mounting screws, then lift the 
cover and dust shield ftom the brush assembly, 


2. Grasp the field terminal and gently pull the brush 
assembly down and away from the alternator as shown in 
Figure 23. 


Isolation Diode Removal 

1. Remove the two 10-24 locknuts and the 0.5 in (12.70 
mm) O.D. fibre washer, Figure 24, from the auxiliary and 
negative output studs, 


2. Lift the isolation diode assembly from the alternator. 


NOTE - Do not lose the nylon sleeve that insulates the diode 
assembly from the negative output terminal. 


3. Remove the nylon sleeve and 0.75 in (19.00 mm) O.D. 
washer from the negative output terminal. 


NOTE - Removal of the brush assembly and isolation diode 
assembly can be achieved with the alternator in situ on the 
tractor. 


Figure 26 
Separating Stator from Front Housing 
1. Stator 2. Front Housing 


Rear Housing Removal 


1, Remove the four through bolts and square nuts holding 
the housings together, Figure 25. 


2. Insert two small screwdrivers in the stator slots between 
the stator and front housing, Figure 26. 

NOTE - Do not insert the screwdriver blades deeper than 
0.062 in (1.59 mm), Figure 27, to avoid damaging the stator 
winding. 


3. Apply pressure at several points around the stator to 
extract the rotor and front housing as an assembly. Do not 
burr the stator core, as it may make re-assembly difficult. 


Separating Stator from Rear Housing 

1. Place the stator and rear housing assembly on a clean 
smooth working surface, free of metal chips that could 
damage the windings. 


2. Remove the remaining locknuts and insulating washers 
from the rectifying diode terminal studs. Carefully slip the 
diode plate studs from the rear housing. Do not exert 
unnecessary pressure on the stator leads. 
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Figure 27 


Clearance Required to Prevent Damage 
During Housing Separation 


1. Screwdriver 


1. Oversize Belt 


Figure 28 
Pulley Removal 


2. Stator Winding 
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Figure 29 
Woodruff Key Removal 
1. Woodruff Key 2. Spacer 


Pulley Fan and Spacer 


1, The pulley is a slip-fit on the rotor shaft, positioned 
with a key. To remove the nut and lockwasher from the 
shaft, clamp the pulley in a vice using an old oversize belt 
to protect the pulley from damage, see Figure 28. 


2, After the pulley nut and lockwasher have been removed, 
the pulley may be separated from the alternator. A puller 
may be required for this operation. The fan will then slide 
over the key. 


3, Remove the key with diagonal pliers. If the sides of the 
key are slightly rounded from running loose, place the nut 
back on the shaft. Use a screwdriver to pry the key from 
the slot as shown in Figure 29. Remove the spacer from 
the shaft. 


Separating the Rotor from Front Housing 


1, Using long nose pliers, compress the ears of the front 
bearing retainer, as shown in Figure 30. Lift the retainer 
free of the recess. After the rotor and front housing are 
separated, the retainer can be removed from the shaft. 
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Figure 30 
Releasing Front Bearing Retainer 
1. Front Bearing Retainer 


2. In most cases the housing and rotor can be separated 
from the bearing by tapping the assembly on a block of 
wood, as shown in Figure 31, Special pullers are needed 
if the above method fails to separate the assembly, After 
the use of such equipment, examine the housing for 
possible damage. 


INSPECTION AND REPAIR 
Brush 


1, Inspect the brush assembly for excessive wear, Install 
a new assembly if the brushes are worn so they protrude 
from the brush holder less than 0.187 in (4.76 mm) (half 
the original length). 


2. Check for deposits of foreign material, oil or dirt, that 
may bind brush movement or result in poor slip ring 
contact. Clean the entire assembly in cleaning solvent. 
Blow dry with compressed air. 


3. Check the brush spring tension. It should be 4 to 6 oz 
(153.4 to 170.1 grams). Install a new brush assembly if the 
tension is too high or too low. 


Figure 31 
Separating Front Housing from Rotor 


4. Check the insulation and continuity with a 12 volt test 
lamp or ohmmeter (single terminal assembly), See Figure 
32 and refer to the following: 


+ Insulation test. Point A to D, no circuit indicates no short 
circuit, assembly correct. 


« Continuity test. Point A to C and D to E, continuous 
circuit indicates no open connection, assembly correct, 


NOTE - In each of the above tests, resistance should not vary 
when the brush and connecting lead wire is moved around. 


Isolation Diode 


1, ‘Test the isolation diode with a commercial diode tester 
according to the manufacturer’s instructions. 


NOTE — If a commercial tester is not available, a Y to 12 volt 
battery-operated test lamp may be used in the following manner : 


2, Connect one test lead to the output terminal stud of 
the diode and the other to the exposed metal area on the 
auxiliary terminal of the heat sink, Figure 33, 
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Figure 32 
Insulation and Continuity Test Points 
1. Field Terminal A 3. Grounded Brush E 
2. Insulated Brush C 4. Bracket D 


Figure 33 
Isolation Diode Test, Red or Yellow Diode Plate 
(Lamp should light) 
3. Positive Output Terminal 
4. Lamp should light 


1. Battery 12V 
2. Bare Metal Input Area of 
Heat Sink 
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Figure 34 
Isolation Diode Test, Red or Yellow Diode Plate 
{Lamp should not light) 
3. Positive Output Terminal 
4. Lamp should not light 


1. Battery 12V 
2. Bare Metal Input Area of 
Heat Sink 


Figure 35 
Rear Bearing Retainer Installed 
1. Retainer (O-Ring) 
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Figure 36 
Soldering and Unsoldering Diode Leads using Pliers 
as a Heat Shield 
2. Pliers used as heat shield 


1. Soldering Iron 


3. Repeat the test with the leads reversed, as shown in 
Figure 34, 

NOTE — The lamp should light when the leads are connected 
as shown in Figure 33. [f the lamp fatls to light, the diode ts 
open and must be replaced. The lamp should not light when the 
leads are reversed, as in Figure 34. If the lamp does light, the 
diode is shorted and it must be replaced. Replace a defective 
isolation diode as a complete assembly, Do not immerse the 
tsolauion diode in a severe cleaning chemical, as it may remove 
the special corrosion-resistant paint. 


Rear Housing 


1. Check the rear housing for cracks around the drilled 
openings. 


2. If the rear bearing bore has been scuffed from the 
bearing turning in the casting, the housing must be re- 
placed. 


3, Clean the housing in solvent if it is to be re-used. 


4, Install a new bearing retainer (O-Ring) in the bore 
recess, Figure 35. 
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Figure 37 Figure 38 
Diode Testing Positive Diode Testing (Red Paint on Diode) 
1, Do not use Studs 3. Diodes 1. Current does not flow 2 Current flows 
2. Cannect Test Lead ta Meat Sink 


Rectifier Diode 


1. Separare the diode assembles trom the stator leads, as 
shown in Figure 36. Use pliers as a heat shield between the 
diodes and solder point to protect the diodes from heat 
damage. Avoid bending or twisting the diode terminal. 


2. With the equipment and procedure used for testing the 
isolation diode, test cach rectifier diode. All diodes in the 
same heat sink must test alike. Replace the complete 
assembly if one or morc of the diodes are defective. 


NOTE - Do not connect the test lead to the heat sink studs, 
Figure 17, when testing the diodes. Use the heat sink itself, as 
the studs may be loose, When assembled in the alternaror, the 
studs are tightened with lock urs. 


Diodes with RED part monbers are Positive Diodes and will 
conduct Positive potential through the diode, as shown in 
Figure 38. 


Diodes with BLACK part numbers are Negative Diodes and 5 is 
Tah rise : ; ure 

will conduct Negative potential through the diode, as shown in Negative Diode Testing (Black Paint on Diode) 

Figure 39. 1. Current flows 2. Current does not flow 
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Figure 40 Figure 42 
Stator Assembly Stator Connecting Lead Junctions 
1. Slots 3. Steel Plates 1. Stator Junction 3, Stator Junction 
2. Winding Ends 4. Windings 2. Stator Junction 4, Stator Junction 


Stator 

1, The alternator stator assembly, Figure 40, consists of 
three individual windings, wound on a common core or 
lamination. The lamination is epoxy coated to provide 
durable insulation. 


NOTE - Discolouration of the enamel on the windings is 
evidence of overheating and a shorted condition. 


2. The “Delta” wound stator, used in 55 ampere alter- 
nators, terminates the ends of the three windings to form 
three junctions of two conductors each, see Figure 41. 


3. Unsolder the diode connecting leads from the stator 
junctions, Figure 42. Separate the leads as shown in 
Figure 43. 


4, With an ohmmeter or 12 volt test lamp, test each circuit 
(A, B and C) for faults. Re-use the stator if the tests indicate 
that it is in good condition. 


NOTE - The resistance of each winding is very low, approxi- 
mately 0.1 ohm. Therefore, the ohmmeter test will indicate 
continuity, open circuit or ground without much reference to 
1. Stator Junction 3. Stator Junction actual value or resistance. The /2 volt test lamp will also 
2, Stator Junction indicate continuity, open circuit or ground. 


Figure 41 
Delta Type Winding 
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Figure 43 
Stator Connecting Leads Saparated for Test Purposes 
1, Circuit A 3. Circuit B 
2. Circuit C 


5, Re-assemble the stator and diodes using only resin core 
solder to secure good mevhanical connections, Route 
the leads in their original position for ease of assembly. 


IMPORTANT - Be sure to use a heat shield to protect the 
diodes when resoldering them to the stator, 


Fan, Pulley and Spacer 

1, Inspect the fan for cracked or broken fins, also note 
the condition of the mounting hole, If the hole is worn 
from running loose, install a new fan, Figure 44. 


2, Inspect the pulley for possible wear at the points 
shown in Figure 45, 


3. Check the spacer for cracks. Install a new spacer if 
cracks exist 


Rotor and Front Housing 

1. Inspect the front bearing cavity for evidence of wear. 
Note the condition of the retainer recess and replace the 
housing if necessary. If the original housing is re-used, 
clean with solvent, then dry with compressed air. 


Figure 44 
Fan Inspection Points 
1. Inspect Bore for Wear 2. Check for Cracked Fins 


Cross-section of Typical Pulley showing 
Inspection Points 
1. Check for Worn Drive Surface 4, Check Condition of 
2. Check for Polished Surface Key Groove 
3. Check Bore for Wear 
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Figure 46 
Front Bearing Removal 


1. Step Plate—Tool No, 630-1 4. Pulley 


2. Rotor 


3. Pulling Attachment—Tool No. 950 


1, Mallat 
2. 14 in Socket 
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Figure 47 
Front Bearing Installation 


t—Tool No, 1001 


3. Front Housing 


Figure 48 
Front Bearing Retainer Installed 
1. Bearing 3. Front Housing 
2. Retainer 


2. Using the tools shown in Figure 46, pull the front 
bearing from the rotor shaft. If the bearing is to be re- 
used, the pulling attachment must contact the inner race 
only. 


3, Remove the front bearing retainer from the shaft, 
inspect for distortion, and replace if unsatisfactory. 


4, Clean the front bearing cavity and remove any burrs, 


5. Tap the bearing into the housing, using a 14 in (29 mm) 
socket or a driver tool that exerts pressure on the outer race 
only, Figure 47. Apply only sufficient pressure to seat the 
bearing against the bottom of the cavity. 


6. Replace the front bearing retainer in the recess, Figure 
48, Make certain the retainer cars line up with the opening 
in the housing. Use a wood dowel or a 1} in (29 mm) socket 
to exert pressure on the retainer while locking the edge inta 
the recess. 
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Figurt: 49 
Rear Bearin:; Removal 
1. Puller—Tool No. 1001 4. Pulling Attachment— 
2. #zin Socket Tool No. 950 
3. Rotor 


7. Using the tools shown ia Figure 49, pull the rear 
bearing from the rotor. If the bearing is to be re-used, the 
pulling attachment must conti.ct the inner race only. 


8. Inspect the bearings for adequate lubrication. If re- 
placement bearings are requir« d, they must equal or exceed 
original equipment. 


9. Support the front of the rotor shaft in a press. Using a 
i In (12 mm) socket or suit:.ble sleeve that contacts the 
inner race only, press the 12ar bearing over the rotor, 
Figure 50. 


10. Support the bottom (rea bearing area) of the rotor in 
a press, then place the front ft ousing and bearing assembly 
over the shaft. 


11. Using a {{ in (18 mm) ceep socket or suitable sleeve 
contacting the inner bearing race only, press the front 
housing and bearing over the rotor shaft until the bearing 
contacts the shoulder on the shaft, Figure 51. 


Figure 50 
Rear Bearing Installation 
1. =%in Socket or Sleeve to Fit Inner Bearing Race 2. Rotor 


Figure 51 
Pressing Front Housing (with Bearing Installed) 
over Rotor Shaft 
1. tin deep Socket or Sleeve 2. Front Housing and Bearing 
to fit Inner Bearing Race 3. Rotor 
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Figure 52 
Rotor Test Points 
1, TestA & B 3. Check 
2. Test C 


12. Check the rotor assembly, Figure 52, for electrical 
performance as follows: 


Test A - Rotor coil current draw. 

(?) Connect a field rheostat in series with an ammeter and 
the battery positive terminal. Connect the black lead 
(negative) from the ammeter to one of the two rotor 
slip rings, Figure 53. 


(#) Connect a voltmeter between the slip rings. The 
positive lead should be attached to the same slip ring 
as the ammeter negative lead. 


(iit) With the field rheostat adjusted to maximum resist- 
ance, attach a jumper from the battery negative 
terminal to the other slip ring. 


(iv) Adjust the field rheostat until the voltmeter reads 10 
volts. 


(v) The ammeter should read 1.65 to 2.25 amps at 70° to 
80°F (21.1° to 26.7°C). 


Test B— Rotor coil resistance. 


(i) Using an ohmmeter, check the resistance of the rotor 
coil winding, 
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Figure 53 
Rotor Coil Current Draw Test 
1, Ammeter 3. Slip Rings 5. Field Rheostat 
2. Voltmeter 4. 12¥ Battery 


(#) Connect the ohmmeter leads to the two slip rings. The 
resistance should be 4.0 to 5,2 ohms. 


(mi) If the resistance is less than 4.0 ohms, it indicates a 
shorted rotor coil. 


(iv) If the resistance is greater than 5.5 ohms, it indicates 
a broken winding or defective slip ring connection and 
the rotor assembly should be replaced. 


Test C— Rotor slip ring ground test. 
(2) Using a 12 volt test light, touch one test probe to the 
rotor shaft. 


(#}) Touch the other test probe to one slip ring and then 
the other. 


(wi) If the light burns when either of the slip rings are 
contacted, it indicates a grounded slip ring and the 
rotor assembly should be replaced. 


(jv) Clean the brush contacting surface of the slip rings 
with fine abrasive cloth, wipe away all dust and 
residue. 


(v) Check for a worn key slot, worn bearing surfaces, 
stripped threads, and scuff marks on the pole fingers. 
Replace the rotor if any of the above faults are noted. 


Figure 54 

Rotor Coil (Field) Ground Test 
3. Male Wall Plug 
4. 12 Watt Bulb 


1. Rotor Shaft 
2. Slip Rings 


Test D - Rotor coil (field) groand test. 


Defective coil or lead wire insulation allowing the wire to 
contact any metal parts of the rotor will ground the rotor 
(field) coil, Damage to the regulator can result and the 
alternator will fail to reach ts rated output. By using a 
relatively high voltage for this check, slight leakage can be 
detected before actual failure occurs. The test instrument 
is a 115 volt to 120 volt AC test light. This can be made 
locally using a 15 watt bulb, bulb holder, male wall plug, 
and necessary wiring, Figure 54. 


(4) Insert the plug into a 1.5 yolt to 120 volt AC outlet. 


NOTE - Avoid touching the bare test probes, as a severe 
electrical shock will result, 


(ii) Touch one test probe tthe rotor shaft and the other 
to the slip rings. The 15 watt bulb should not light. 


(iti) Replace the rotor assem bly if even the slightest glow 
is seen in the test lamp, 
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Figure 55 
Pulley Installation 
1. Oversize Belt 


NOTE = If the rotor winding has higher current drat, it will 
provide uncontrolled output while endangering the components 
in the voltage regulator. If the rotor winding has less current 
draw, the alternator may fail to develop its rated ourput at 
special speeds. A grounded rotor winding will probably damage 
the regulator and provide uncontrolled output. 


RE-ASSEMBLY 


Rotor and Front Housing 


Assemble the front housing and the rotor as covered in the 
preceding “Rotor and Front Housing Inspection” pro- 
cedure. 


Pulley, Fan and Spacer 
1. Place the spacer over the shaft and install the key. 


2. Place the fan and pulley over the shaft and install the 
lockwasher and nut. 


3. Clamp the pulley in a vice, using an old oversize belt 
to protect the pulley as shown in Figure 55. Tighten the 
pulley nut to a torque of 35-50 ibf ft (5.0-6.5 Mkg). 
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Figure 56 Figure 58 
Diode Insulators — Internal Rear Bearing Retainer Installed 
1, Negative Diode Assembly 4. Positive Diode Assembly 1. Retainer (O-Ring) 


2. Not Insulated 
3, Insulating Sleeves and Washers 


Stator and Rear Housing 


1, Place the insulating sleeves and washers over the 
rectifying diode studs, Figure 56. 


2. Insert the heat sink studs through the openings in the 
rear housing. Place the insulating washers over the studs, 
Figure 57. Install the locknuts as shown and tighten 
securely. 


Rear Housing 
1. Be sure the rear bearing retainer (O-Ring), Figure 58, 


is installed in the recess, 


2. Position the rear housing and stator assembly over the 
rotor. Hand-press the housings together. 


Figure 57 
Diode Insulators — External 
1. Negative Diode Assembly 4. Positive Diode Assembly e + 7 
® Besnek use fhebesors 3. 4 Install the through bolts, Figure 59, and tighten evenly, 
3. 0.75in Insulating Washers beneath Nuts Spin the rotor to test for freedom of the bearings and roter. 


Page 26 


CHAPTER 8 


Figure 59 
Installing Thriugh Bolts 
1. din Socket 


Isolation Diode 


1. Refer to Figure 60 for orrect installation of the 
insulators and the isolation dicde assembly, 


2. Install the assembly and se zure with the locknuts. 


Brush 


1, Place the brush assembly, Figure 61, in the cavity. 


2, Install the dust shield and -over plate, Secure with the 
screws. 


3. Bench check the alternator ¢s covered under “Alternator 
Bench Check”. 


Figure 60 
Isolation Diode Installation 
1. Negative Output Stud 5. Locknuts 
2. 0.75in 0.0, Washer 6. Output Terminal 
3. Nylon Sleeve 7. Isolation Diode Assembly 
4. 0.5in O.D. Fibre Washer 8. Auxiliary Output Stud 


Figure 61 
Alternator Brush Installation 


1. Brush Assembly 
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Figure 62 
Alternator Bench Check (less Regulator) 
1. Field Rheostat 3. Test Voltmeter * 5. Ammeter 
2. Negative Output 4. 12V Battery 6. Auxiliary 


ALTERNATOR BENCH CHECK 


1. Mount the alternator in a test fixture capable of 
providing 3000 to 4000 alternator rev/min. 


2. Set the drive motor rotation to obtain the direction 
dictated by the alternator fan for proper cooling. 


3. Connect the circuit leads as shown in Figure 62, 


NOTE — The ammeter shown is the panel ammeter of the test 
fixture, although a separate ammeter will serve the same 
purpose. 


4, Switch the ammeter to show possible discharge during 
the hook-up. Reverse the meter for the output test. 


5. Set the field rheostat to the maximum resistance before 
connecting it to the system. 


6. Start the drive motor and adjust it to obtain 3,000 to 
4,000 alternator rev/min. 


7. Reduce the resistance of the field rheostat. The alter- 
nator should now begin to charge. 


8. Continue to reduce the rheostat resistance until the 
alternator reaches its rated output. DO NOT operate the 
alternator for more than a few minutes in this manner, due 
to lack of voltage control. If the alternator delivers rated 
current output, terminate the test. Refer to “Specifications” 
for output specification. If rated output cannot be obtained, 
the rotor, stator or diodes are at fault. 
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Figure 63 
Alternator Installed on Tractor 
3. Alternator Fan Belt 
4. Adjusting Bolt 


1. Alternator 
2. Alternator Bracket and 
Retaining Bolt 


INSTALLATION 
Alternator 


1, Make sure the battery ground cable (negative) is dis- 
connected from the battery. 


2, Place the alternator in position on the tractor and install 
the attaching bolts and spacer, Figure 63. Loosely tighten 
the bolts so the alternator is free to pivot when moderate 
pressure is applied. 


3. Position the alternator belt over the pulley. 


4. Connect the wires to the alternator as shown in 
Figure 63. 


5. Connect the battery ground cable (negative) to the 
battery. 


6. Adjust the alternator belt as outlined previously in this 
Chapter. 


Voltage Regulator 
1. Attach the voltage regulator with the attaching screws. 


2. Connect the wiring harness to the regulator. 


3. Connect the battery ground cable (negative) to the 
battery, 
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4, TROUBLE SHOOTING 


Problem 


Battery Discharged 


Alternator Charging at High Rate 


No Output from Alternator 


Intermittent or Low Alternator Ourput 


Possible Causes 


alls sd a 


Loose or Worn Alternator Drive Belt 

Defective Battery (will not accept charge) 

Alternator not Producing Rated Output 

Defective Voltage Regulator 

Excessive Resistance in Alternator to Battery or Battery 
to Ground Terminals 


Defective Voltage Regulator 


Alternator Drive Belt Broken 
Loose Output Connection 

All Rectifying Diodes Defective 
Defective Rotor or Stator 
Defective Isolation Diodes (Open) 
Defective Voltage Regulator 


Alternator Drive Belt Slipping 

Loose Connections or Broken Cables in Charging System 
One or Two Rectifying Diodes Defective 

Defective Voltage Regulator 

Wire Broken in Stator 


5. SPECIFICATIONS 


Alternator: 


Maximum Output (Hot) (160°F) at approximately 2,400 engine rev/min 


(5,136 Alternator rev/min) and 14,4 Volts. 

(5,136 Alternator rev/min) and 14.4 Volts 

Field Current 

Field Resistance 

Brush Length (Minimum) 

Brush Spring Tension with New Brush (Minimum) 


Voltage Regulator (with Alternator): 


47 amps 

47 amps 

1,8-2.4 amps 

6 ohms 

0,187 in (4,76 mm) 
4 oz (113.4 gms) 


Output Terminal Voltage it 10 amp load against Ambient Air Temperature 


Temperature in Degrees 


F 0 20 
(°C) (-18°) (-7°) 
Minimum Output 
Terminal Voltage (10 amp Load) 14.60 
Maximum Output 
Terminal Voltage (10 amp Load) 15.40 


14.45 


15.25 


40 60 80 100° 120 140° 160° 

(4) (16) (27) (38°) 49") (60) (TIF) 
14.26 14.13 13.95 13.80 13.65 13.60 13.30 
15.08 14.92 14.75 14.60 1445 14.28 14.13 


6. SPECIAL TOOLS 


Tool No. 
630-S 
950 

1001 


Description 

Step Plate Adaptors 
Pulling Attachments 
Puller 
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6. Overhaul Oil Filter Pane eeenay - 


Ford 4100 & 4600 Tractors . ‘ 36 
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HYDRAULIC SYSTEM — 
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ae Overhaul Lift Cylinder Assembly <n a 10 
4. Overhaul Lift Cover Assembly .. ie ee 12 
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6. Overhaul Oil Filter Seppe and 
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AND SPECIAL TOOLS— 
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HYDRAULIC SYSTEM— 
FORD 2600, 3600, 4100 & 4600 TRACTORS 


Section Page 
1 Description and Operation 1 
z Adjustments 1B 
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1, DESCRIPTION AND OPERATION 


Figure 1 illustrates the hydraulic system for the Ford 2600 
and 3600 models with an engine mounted gear type 
hydraulic pump. Various differences which exist between 
this system and that of the Ford 2600 and 3600 models 
with an engine mounted piston pump, and the Ford 4100 
and 4600 models, with a transmission mounted gear pump, 
are explained throughout this Chapter, 


HYDRAULIC FILTERS 

A full flow micronic suction filter system is featured with 
the optional engine mounted gear type hydraulic pump 
for the Ford 2600 and 3600 models and as standard for all 
Ford 4100 and 4600 models. 


ord 2600 and 3600 models with the standard engine 
snounted piston pump retain the previous intake strainer 
and discharge filter system. 


The micronic inlet filters are located externally to facilitate 
renewal. The filter is situated adjacent to the engine 
mounted gear pump for the Ford 2600 and 3600 models, 
Figure 2, and at the end of a manifold, under the left-hand 
platform, for the Ford 4100 and 4600 models, Figure 3. 


HYDRAULIC OIL COOLER 

An air-to-oi] type hydraulic oil cooler is featured for the 
Ford 2600 and 3600 models with the optional, high output 
engine mounted gear type hydraulic pump. 


Hydraulic system exhaust oil is passed through the cooler, 
situated in front of the radiator, before returning to the 
rear axle centre housing. 


NOTE - The hydraulic oil cooler is not installed in production 
for the Ford 4100 and 4600 models but provisions are incor- 
porated to facilitate Service installation if required. 
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Figure 
Hydraulic System — Schematic 


EXTERNAL CONTROLS 
Lift Control Levers 


The previous single lift control lever and draft/position 
control selector lever have been superseded by a two-lever 
control system for Ford 2600, 3600, 4100 and 4600 models, 
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41. Lift Arm 9, Unload Valve 17. Micronic Inlet Filter 

2. Draft Cantral Spring 10, Oll Cooler Return to Sump 18. Flow Contra] Valve Restrictor Knob 
3. Draft Lever 41. Dump Pipe 19, Cooler Valve 

4, Position Lever 12. Hydraulic Pump Inlet Tube 20. Flow Control Valve 

5. Actuating Lever 13. Pressure Relief Valve 21. Check Valve 

6. Control Valve Lever 14. Oil Cooler 22. Draft Control Lever 

7. Feathering Valve 15. Pump Pressure Tube 23. Position Control Lever 

8, Cantral Valve 16. Engine Mounted Gear Pump 24. Lift Cylinder Safaty Valve 


NOTE - The previous single-lever control system is retained 
for the Narrow, Narrow Orchard and Vineyard models, 


The two-lever control system incorporates separate lever 
for draft and position control situated at the tight-har. 
side of the operator’s seat in the same locations as the 
single-lever system, Figure 4. 


Figure 2 
Location of Hydraulic Inlet Filter — 
Ford 2600 and 3600 
1. Micronic Inlet Filter 


2. Engine Mounted Gear Pump 


‘The system enables the operetor to select full draft control 
(inner lever), fall position control (outer lever) or a com- 
bination of both whereby maximum implement depth 
control, in addition to draft response, may be effected in 
the draft control mode. 


The two-lever control syst:m provides more accurate 
positioning and finer increments of control compared to 
the single-lever system. 


Draft Control 


Draft control is selected by pushing the position control 
lever to the bottom of the quadrant (this action makes the 
position control linkage inoperative) and moving the draft 
control lever. 


Flow control override, to per-nit rapid implement lift, only 
comes into operation when tke draft control lever is moved 
to the top of the quadrant, 
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Figure 3 
Location of Hydraulic Inlet Filter - 
Ford 4100 and 4600 
1. Left-hand Platform 
3. Micronic Inlet Filter 


2. Filter Manifold 


Figure 4 
Hydraulic System Controls 


1. Draft Control Lever 
2. Flow Control Knob 


3, Position Control Lever 
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Figure 5 
Flow Control Valve 


A. Previous Valve B. Current Valve 


1. Anti-Friction Grooves 


Position Control 


Position control is selected by pushing the draft control 
lever to the bottom of the quadrant (thereby making the 
draft control linkage inoperative) and moving the position 
control lever. 


Draft Control with Position Control 


When the system is in draft control, the position control 
lever can be utilised to set a desired maximum implement 
working depth. Draft control is maintained but the imple- 
ment depth is regulated by the position control setting 
which overrides the draft control linkage. 


Flow Control Valve 


A high capacity manually operated flow control valve 
eaters for the increased output of the optional engine 
mounted gear type hydraulic pump for the Ford 2600 and 
3600 models and the standard transmission mounted gear 
pump for all Ford 4100 and 4600 models. 


The Ford 3600 model with the standard engine mounted 
piston pump also features the flow control valve but the 
Ford 2600 model with the lower capacity engine mounted 
piston pump does not have a manual flow control system. 
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The flow control valve housing is situated on the right- 
hand side of the rear axle centre housing and features a 
rocking control knob, see Figure 4. This control knob 
moves through an angle of approximately 45° to give a 
slow flow (S) in the forward position and a fast flow (F) 
in the rearward position. 


The contro! knob is attached to the end of the restrictor 
shaft and a wider relief in the restrictor caters for the 
increased hydraulic flow. 


The high capacity flow control valve has larger ports than 
the previous valve and features anti-friction grooves, 
Figure 5. 


The flow control valve may be used to service previous 
models. 


HYDRAULIC LIFT CAPACITY 


Increased lift capacity for the Ford 4100 and 4600 models 
is achieved by increasing the lift cylinder bore diameter 
from 3.31 in (84.14 mm) to 3.50 in (88.90 mm). 


A unique lift cylinder piston, seal and ring are installed 
and the connecting rod, ram arm, lift arms and cross shaft 
are all strengthened to cater for the increased lift capacity, 


VALVES IN THE LIFT CYLINDER ASSEMBLY 
Feathering Valve 


A feathering valve which modulates the flow of hydraulic 
oil to the lift cylinder, depending on the size of the lift 
signal, is featured for all Ford 2600, 3600, 4100 and 4600 
models with or without the two-lever lift control system, 
Figure 6. 


The feathering valve is located within a colour coded 
bushing. 


The feathering valve flow control system is described in 
detail in this Chapter. 


Control Valve 


To cater for the increased flow of hydraulic oil associated 
with the high output gear type pumps, the control valve 
has narrow section lands. The land positions are designed 
for compatibility with the feathering valve flow control 
system, Figure 7. 


The control valve spool is matched with a unique colour 
coded bushing. 


Previous and current control valves and bushings are not 
interchangeable. 


Unload Valve 


A unique spring assisted unload valve forms an integral 
part of the feathering valve flow control system. The 
spring ensures effective return of the unload valve and no 
longer necessitates the inclusion of a back pressure valve 
in the hydraulic system. 


The land form of the unload valve is shown in Figure 8. 


Figure 6 
Feathering Valve and Bushing Assembly 
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Figure 7 
Hydraulic Lift Control Valve and Bushing Assembly 
A. Previous Valve and Bushing —_B. Current Valve and Bushing 
The current valve is located within a one-piece colour coded 
bushing as opposed to the separate front and rear bushings 
of the previous valve. 


Previous and current unload valves and bushings are not 


interchangeable. 


Figure 8 
Unload Valve and Bushing Assembly 


B. Current Valve and 
Bushing Assembly 


A. Previous Valve and Front 
and Rear Bushings 
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Figure 9 
Draft Control Linkage — Lowering into Work 


Figure 10 
Draft Control Linkage — Raising in Work 
1. Yoke 6. Torsion Spring 11. Draft Lever 
2. Draft Control Main Spring 7. Adjustable Stop 12. Draft Control Lever 
3. Draft Control Link B. Control Valve Spring 13. Draft Control Roller 
4. Control Valve Lever 9. Control Valve 14. Lift Cross Shaft 
5. Actuating Lever 10. Pivot Pin 
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HYDRAULIC LIFT OPERATION 

The hydraulic power lift is regulated both in position 
control and draft control by movement of the control 
valve. Depending upon the position of this valve, hydraulic 
oil pressure is directed to effect a raising, lowering or 
neutral action. 


The position of the control valve can be altered either by 
moving the lift control levers or by a force acting on the 
draft control main spring when in draft control. 


Draft Control 

The system of Draft Control uses the top link signal for 
raising or lowering the implement working depth to 
maintain a constant draft. When the position control lever 
is in the lowest position, the double acting Draft Control 
System of the Ford 3600, 4100 and 4600 Tractors functions 
as follows: 


Light Implements 

Lowering into Work 

With reference to Figure 9. 

Downward movement of the draft control lever swings the 
roller forward and away from the draft lever which is 
connected by the pivot pin to the actuating lever. The 
actuating lever is coupled via a torsion spring to the 
control valve lever. 


NOTE -— The torsion spring is in permanent torsion to-ensure 
that any movement of the actuating lever is transmitted 
directly through the spring to the control valve lever. An 
adjustable stop positions the levers relative to one another 
but does allow the control valve lever to move rearwards 
relative to the actuating lever. 


As the draft control roller moves forward and away from 
the draft lever, the control valve spring extends and pushes 
the control valve and actuating levers rearwards. The draft 
lever pivots about the connection in the slotted draft control 
link until it again contacts the draft control lever roller. At 
this point all the linkage comes to rest with the control 
valve held in the drop position. 


Lowering stops when the implement draft compresses the 
draft control main spring in a forward direction a sufficient 
amount to pivot the draft control link about the roller and 
hence push the control valve lever forward. This action 
overcomes the rearward pressure of the control valve spring 
and moves the control valve into the neutral position. 


Draft producing Compression in Top Link 
With reference to Figure 10. 


When working in Draft Control an increase in draft at the 
implement will compress the draft control main spring in 
a forward direction and push the draft control link and 
hence the control valve lever forward. This action moves 
the control valve forward into a raise position and as the 
implement is lifted the draft force, and hence the force on 
the draft control main spring, decreases to the original 
amount. The control valve spring now moves the control 
valve rearward into the neutral position. 


A decrease in draft at the implement will reduce the 
compression of the draft control main spring and allow 
the draft control link and hence the control valve lever to 
move rearward, 


This allows the control valve spring to extend and move 
the control valve rearward into a lowering position. 


As the implement runs deeper the draft increases to the 
original amount and the control valve again returns to the 
neutral position. 


Heavy Implements 
Lowering into Work 
With reference to Figure 9. 


The following action occurs when the implement always 
produces tension in the top link. Downward movement of 
the draft control lever swings the roller forward. As the 
roller moves forward, the connecting linkage allows the 
contro] valve spring to extend and pull the control valve 
rearward to the slow drop position. As the implement 
descends, the tensile force on the yoke increases and further 
compresses the draft control main spring against the spring 
rear seat. At the same time the slotted draft control link is 
moved rearward allowing the draft lever also to pivot rear- 
ward about the roller. As the draft lever pivots, the control 
valve lever and the actuating lever swing rearward due to 
the force of the control valve spring which allows the 
control valve to move further into the lowering position, 
thereby increasing the rate of drop. 
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Figure 11 
Position Control — Raising 


Figure 12 
Position Control— Lowering 


. Yoke 6. Torsion Spring 11. Position Lever 


1 

2. Draft Control Main Spring 7. Adjustable Stop 12. Position Control Lever 
3. Position Control Cam 8. Control Valve Spring 13. Position Control Rollers 
4. Control Valve Lever 9. Control Valve 14, Lift Cross Shaft 

5. Actuating Lever 10. Actuating Lever Roller 
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Lowering stops when the implement draft reduces the 
tension in the top link a sufficient amount for the draft 
control main spring to push the draft control link and 
hence the control valve lever forward. This action over- 
comes the rearward pressure of the control valve spring 
and moves the control valve into the neutral position. 


Draft Insufficient to Produce Compression 
in Top Link 


When the implement draft is constant but is insufficient 
to overcome the weight of the implement, the top link will 
be in tension and the draft control main spring compressed 
rearward against the spring seat. 


With reference to Figure 10. 


An increase in draft will produce a decrease in tension in 
the top link and allow the draft control main spring to 
expand in a forward direction, thus pushing the draft 
control link and hence the control valve lever forward. 
This action moves the control valve into a raise position 
and as the implement is lifted the draft force decreases 
but the tension in the top link increases. The yoke is pulled 
rearward until the original draft is obtained. The control 
valve spring now moves the control valve into the neutral 
position. 


With reference to Figure 9. 


A decrease in draft will produce an increase in tension in 
the top link and increase the rearward compression of the 
draft control main spring. This action allows the control 
valve spring to move the control valve into a lowering 
position. As the implement runs deeper the draft will 
increase until the original draft is obtained and the draft 
control main spring expands in a forward direction thereby 
moving the control valve into the neutral position. 


Raising Implement to Transport Position 


When the draft control lever is pulled to the top of the 
quadrant to the transport position, the draft control roller 
pushes the draft lever rearwards and causes the lever centre 
pivot to move to the top of the slot in the draft control link. 
In this position the draft lever pivots about the slotted link 
and forces the actuating lever forward. The torsion spring 
transmits the movement to the control valve lever which in 
turn moves the control valve fully forward into the fast 
raise position. 
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To limit the maximum height to which the implement can 
be raised, the linkage is designed so that the piston skirt 
projects slightly beyond the end of the lift cylinder. On 
reaching the fully raised position, the piston contacts the 
control valve lever which moves rearwards. 


NOTE - The torsion spring allows the control valve lever to 
move rearwards relative to the actuating lever. 


This action moves the control valve rearwards into the 
neutral position and stops any further movement of the 
piston. The piston stop mechanism operates both in Draft 
Control and Position Control. 


Position Control 


The system of Position Control enables the working depth 
or height of an implement to be pre-set and maintained. 


Raising 
With reference to Figure 1/1. 


Upward movement of the position control lever causes the 
position lever to pivot about the forward roller. 


NOTE - The two rollers are fixed in position relative to one 
another but rotate freely about the position control lever 
horizontal shaft. 


When the position lever pivots it pushes against a roller 
attached to the actuating lever which moves forward. The 
torsion spring transmits the movement to the control valve 
lever which in turn moves the control valve forward into 
the raise position. 


As the lift cross shaft rotates, a cam allows the two rollers 
to move rearwards. Due to the force of the control valve 
spring all the linkage follows the rollers allowing the control 
valve to move rearward to the neutral position. As soon as 
the valve is in this position the lifting action stops. If a 
further lift is required, the position control lever is moved 
further up the quadrant and the above procedure is repeated. 
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Lowering 
With reference to Figure |2. 


Downward movement of the position control lever tends to 
allow the position lever to swing free of the forward roller, 
but the rearward force of the control valve spring pushes 
the control valve lever and actuating lever roller against the 
foot of the position lever which maintains contact with the 
forward roller, The rearward movement of the control valve 
spring pulls the control valve into the drop position. 


As the lift cruss-shaft rotates in a clockwise direction, the 
cam pushes the two rollers forwards. This action forces the 
position lever, and hence the control valve lever, forward 
until the control valve moves to the neutral position, 
Further downward movement of the position control lever 
will cause the lift arms to drop until such time as the valve 
is in neutral or the implement reaches the lowest position. 


Draft Control with Position Control 

When the system is in draft control, the position control 
lever can be adjusted to maintain a selected maximum 
implement working depth. The draft control lever can 
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simultaneously be adjusted to maintain the desired draft 
load within the limits of the pre-selected maximum imple- 
ment working depth. 


HYDRAULIC OIL CIRCUIT 
PRESSURE VALVES IN 
THE HYDRAULIC CIRCUIT 


System Relief Valve 


The system relief valve is positioned at the beginning of 
the hydraulic circuit in the lower right-hand side of the 
rear axle centre housing for Ford 2600 and 3600 models 
and in the transmission mounted hydraulic pump for 
Ford 4100 and 4600 models. 


The valve is direct operated and features both hydraulic 
and friction damping to ensure controlied lift-off and re- 
seating, Figure 13. 


Figure 13 


System Relief Valve — Ford 2600 and 3600 


A. To Hydraulic Circuit B. 
1, Valve Seat 5. 
2. Valve 6. 
3. Valve Land 3 
4. Friction Seal 8. 
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REDUCED PRESSURE OIL RESERVOIR AND 


EXHAUST OIL 


. To Reservoir C. From Hydraulic Pump 
Back-up Washer 9. Piston 
Spring 10. Rear Axle Centre Housing 
Shims 
Cap Nut 


Controlled lift-off and re-seating eliminates relief valve 
“chatter” caused by the vulve continually lifting-off and 
re-seating at critical system pressures. 


Operation 
With reference to Figure 13. 


NOTE ~ The operation of the system relief valve is identical 
for all models. 


Hydraulic oil at system pressure passes through the ports 
in the valve seat and acts on the valve land. The valve is 
restrained by a spring and piston and at normal system 
pressures the force exerted on the valve land is insufficient 
to overcome that of the spring. 


If ever the system pressure is excessive, the force on the 
valve land overcomes that of the spring and pushes the 
valve and piston rearwards. As the valve lifts off the seat, 
the high pressure system oil is allowed to exhaust directly 
to the reservoir, 


During valve lift-off oil is allowed to pass, via two bleed 
holes, from the spring to the valve-side of the piston, 
thereby effectively damping the piston movement. A fric- 
tion seal further restricts the piston movement and, when 
combined with the effect of hydraulic damping, ensures 
controlled relief valve lift-off. 


Alter the excessive system pressure condition has passed, 
the spring overcomes the force on the valve land and pushes 
the piston forwards until the valve re-seats thereby pre- 
venting system oil exhausting to the reservoir. 


This valve re-seat action is also controlled by the piston 
which, on moving forward, tends to compress the oil which 
had previously passed to the valve side of the piston. This 
trapped oil now passes back, via the two bleed holes, 
into the cap nut chamber and out, through the hollew 
valve, to the reservoir. So, the piston movement is again 
effectively damped and, when combined with the resistance 
of the friction seal, maintains controlled valve re-seating. 
The valve may be adjusted by adding or removing shims 
from behind the spring. 
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NOTE — The flow of relieved ot! across the nose of the valve 
ensures any foreign matter ts carried to the reservoir and not 
embedded in the head of the valve. 


The system relief valve is not interchangeable with previous 
models. 


Check Valve 


To cater for the increased flow of hydraulic oil and for 
compatibility with the feathering valve flow control system, 
the check valve housing and seat incorporate larger ports 
and revised lands respectively and the check valve guide 
has been removed, Figure 14. 


The current check valve housing and spring may be used 
to service previous models. 


‘The current check valve seat is not interchangeable, 


Figure 14 
Check Valve Assembly 


A. Previous Valve B. Current Valve 
1. Housing 4. Seat 

2, Spring 5. Guide 

3. Ball 
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Figure 15 
Cooler Valve Assembly 


Cooler Valve (Ford Models with Flow Control) 


A cooler by-pass valve is incorporated in the flow control 
valve housing, Figure 15. 


This spring operated valve ensures that a pressure of 
45 Ibffin? (3.1 bar) in the hydraulic system return 
circuit is not exceeded and an adequate quantity of oil is 
supplied to the cooler (where fitted). The return circuit 
directs both restricted pump oil and system exhaust oil to 
the oi] cooler before returning to the sump. Excessive pres- 
sure on the valve results in the oil being dumped straight 
to the sump thereby protecting the oil cooler. 


NOTE - The flow control valve housing for models without 
an oil cooler also incorporates the cooler valve but the oil 
cooler feed port is plugged. 


Whenever installing an hydraulic oil cooler system, ensure the 
cooler by-pass valve is fitted. 
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OIL FLOW 


Figures 16, 17, 18 and 19 show the hydraulic system oil 
flows for the neutral, lowering, slow raise and fast raise 
functions. 


To facilitate detailed explanation of the hydraulic oil flow 
in the lift cylinder assembly, simplified diagrams for the 
neutral, lowering, slow and fast raise functions are shown 
in Figures 20, 21, 22 and 23 respectively. 


Oil Flow in Neutral 
With reference to Kigure 16. 


Hydraulic oil is drawn from the rear axle centre housing 
reservoir by the hydraulic pump (via a full flow micronic 
intake filter on certain models.) Pump pressure oil is then 
circulated to the hydraulic system, 


The oil flows firstly past the system relief valve and then 
vertically upwards, past the flow control valve to the 
restrictor. According to the position of the restrictor only 
a certain percentage of oil is allowed to pass and the 
pressure of this oil is registered, via a bleed gallery, at the 
rear face of the flow control valve. The pressure of the 
restricted oil builds up on the face of the flow control valve 
spool which moves back and allows the oil to be dumped 
to the return circuit. Actual movement of the flow control 
valve depends upon the pressure differential between the 
force of the restricted oil on the front face and the combined 
coil spring force and bleed oil pressure on the rear face. 


The excess oil joins forces with returning system oil before 
passing to the reservoir via an oil cooler (where fitted). 


High system return pressure causes the cooler valve to lift 
and uncover a port which allows the oil to flow directly to 
the reservoir. This action protects the oil cooler from 
excessive system pressure. 
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Figure 16 
Oil Flow in Neutral 
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Figure 17 
Oil Flow when Lowering 

| on PRESSURE OIL "7 REDUCED PUMP RESERVOIR SUCTION TRAPPED OIL 
es Lj PRESSURE OIL AND EXHAUST OIL i 

1. Lift Cylinder 8. System Relief Valve 15. Flow Control Valve Restrictor 

2. Piston 9. Flow Control Valve 16. Unload Valve Spring 

3. Control Valve Return Spring 10. Oil Cooler 17. Unload Valve 

4. Control Valve 11. Bleed Gallery 18. Check Valve 

5. Control Valve Bushing 12. Cooler Valve 19. Auxiliary Services Feed 

6. Feathering Valve Spring 13. Hydraulic Pump 20. Lift Cylinder Safety Valve 

7. Feathering Valve 14. Micronic Intake Filter 
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Figure 18 
Oil Flow when Slow Raising 
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Lift Cylinder 
Piston 
Control Valve Return Spring 


. Control Valve 

. Control Valve Bushing 

. Feathering Valve Spring 
. Feathering Valve 


Figure 19 
Oil Flow when Fast Raisi 
[|] REDUCED PUMP 
PRESSURE OIL 
8. System Relief Valve 
9. Flow Control Valve 
10. Oil Cooler 
11. Bleed Gallery 
12. Cooler Valve 
13. Hydraulic Pump 
14. Micronic Intake Filter 


RESERVOIR SUCTION 
AND EXHAUST OIL 
Flow Control Valve Restrictor 


. Unload Valve Spring 
. Unload Valve 


Check Valve 
Auxiliary Services Feed 


. Lift Cylinder Safety Valve 


With reference to Figure 20), 


The oil passes through passages in the lift cover and lift 
cylinder assembly to the unload valve. Due to the position 
of the control valve, the oil on the left-hand side of the 
unioad valve is allowed to escape to the reservoir via a hole 
drilled in the control valve ‘The supply oil entering the 
unload valve gallery ‘C’ forces the valve to the left. 


The supply oi! then continues to pass through and around 
the control valve bushing, which incorporates ports of 
increasing diameter machined in a helical formation, then 
on to the feathering valve. Due to the position of the control 
valve, the first ports in the control valve bushing are un- 
covered and allow oil to pass to the lift gallery ‘E’ and to the 
rear of the feathering valve. 


The feathering valve movement depends upon the pressure 
differential between the force of the supply oil on the front 
face and the combined coil spring and reduced pressure oil 
on the rear face. 


In the neutral position the lift gallery ‘E’ is connected to 
the exhgust gallery “D’ via a hole drilled in the unload 
valve, so the oil pressure at the rear of the feathering valve 
is only at the cooler valve pressure setting. Therefore, as 
supply oil passes to the front faces of the feathering valve, 
the pressure differential forces the valve to the right, 
thereby uncovering the port leading to the exhaust gallery 
‘D’. 


The supply oil drops in pressure as it passes across this 
feathering valve restriction before returning, via the 
exhaust gallery “D’, to the cooler valve. 
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Hydraulic oil trapped in the lift cylinder and gallery ‘A’ is 
prevented from exhausting by the check valve and the 
position of the contro! valve front land. 


Oil Flow when Lowering 
With reference 10 Figure 21. 


When the control valve is moved to the lowering position, 
which is to the right, the front land of the valve uncovers 
the lowering port at the base of gallery ‘A’ and ojl from the 
lift cylinder is allowed to exhaust directly to the reservoir, 


As in the neutral position, the oil on the left-hand side of 
the unload valve is allowed to escape to the reservoir, via 
the control valve, and the pump oil forces the unload valve 
to the left. The unload valve connects the lift gallery 'E’ to 
the exhaust gallery ‘D* 


Therefore, supply oi! pressure on the front faces forces the 
feathering valve to the right, thereby fully uncovering the 
port leading to the exhaust gallery "D’. The pump ail 
Passes across the feathering valve restriction and returns 
via the exhaust gallery “D’ to the cooler valve. 
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Oil Flow when Slow Raising 
With reference to Figure 22. 


Partial movement of the control valve to the raise position, 
that is to the left, blocks off the lowering port at the base 
of gallery ‘A’ and allows supply oil to pass into gallery ‘B’ 
where it is directed to the front face of the unload valve. 
The combined force of the coil spring and oil pressure 
acting on the large frontal area overcomes the lesser force 
of the same oil pressure on the small rear face, so the valve 
moves to the right. This action prevents oil flowing from 
the lift gallery “E’ to the exhaust gallery “D’. 


Due to the position of the control valve, several ports in 
the control valve bushing are uncovered and supply oil not 
only passes to the front faces of the feathering valve but a 
restricted supply also flows to the lift gallery ‘E’ and the 
rear faces of the feathering valve. The pressure differential 
causes the feathering valve to move to the left a sufficient 
distance as to partial'y close the port leading to the exhaust 
gallery ‘D’, 


The oil pressure in the lift gallery ‘E’ forces the check 
valve ball off the seat and oil flows to the lift cylinder. 
Because a certain percentage of the supply oil is allowed 
to escape across the feathering valve restriction into the 
exhaust gallery ‘D’, the raise function is necessarily slow. 
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Oil Flow when Fast Raising 
With reference to Figure 23. 


Movement of the control valve to the fast raise position, 
that is fully to the left, uncovers all the ports in the contro! 
valve bushing. Due to the lesser restriction, the oil passing 
to the rear faces of the feathering valve is of sufficiently 
high pressure to ensure the valve moves fully to the left. 
This action completely closes the port leading to the 
exhaust gallery ‘D’, therefore all the supply oil passes into 
the lift gallery ‘E’ and is utilised to effect a fast raise 
function, 


The feathering valve modulates the flow of hydraulic oil 
to the lift cylinder proportional to the size of the lift signal, 
therefore after the manual How contro] valve has been 
adjusted for initial system setting the feathering valve will 
minimise the need for any further adjustment. 


NOTE — Pump flow to hydraulic trailer brakes and remote 
cylinder control valves is regulated by the manual flow control 
valve only. Also, the flow to the trailer brakes and remote 
valves has priority over the supply to the lift cylinder. 


The Auxiliary Services Control valve output is regulated 
by the flow control and teathering valves. 


IMPORTANT —- Where a high external hydraulic power 
requirement ts expected, remote valves should he used instead 
of the Auxiliary Services Control valve in order to have the 
full power of the hydraulic system available. 


Figure 20 
Oil Flow in Neutral 


Figure 21 
Oil Flow when Lowering 


FULL FLOW 
oll 


1 
2 


Unload Valve 
Control Valve 
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Figure 22 
Oil Flow when Slow Raising 


i. oe 
| 


eee 
Figure 23 
Oil Flow when Fast Raising 
OIL FLOW IN LIFT CYLINDER VALVES 
~| REDUCED RESERVOIR SUCTION TRAPPED 
. FLOW OIL AND EXHAUST OIL OIL 


3. Control Valve Bushing 
4. Feathering Valve 


5. Control Valve Front Land 
6. Check Valve 
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PART 11- HYDRAULIC SYSTEMS 


2. ADJUSTMENTS 


DRAFT AND POSITION CONTROL LINKAGE 
ADJUSTMENT 


NOTE - Draft and Position Control linkage adjustments are 
made simultaneously. 


With reference to Figure 24. 


1. With the lift cover removed, place the Draft Control 
lever at the bottom of the quadrant. 


2. Set the Position Control Lever 1.00 in (25.4 mm) from 
the bottom of the quadrant. 


3. Place the lift arms in the full down position. 


4. Withdraw the three bolts securing the front cover plate 
to the lift cylinder and remove the plate. 


5, Slacken the adjustable stop locknut and adjust the 
eccentric to obtain 0.030 in (0.76 mm) from the end of the 
control valve to the front cover face of the lift cylinder, 
using Setting Gauge Tool No. SW3 or SW508 to check this 
dimension. 


Figure 24 
Draft and Position Control Linkage Adjustment 
). Eccentric Adjustable Stap 4 Draft Control Lever at 
2. Lift Arms in Lowest Position Bottom of Quadrant 
3. Position Control Lever 1.00 in 5 Tool No. SW3 or 
(25.4 mm) from Bottom af sws508 
Quadrant 
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6. Tighten the adjustable stop locknut to a torque of 
23-30 ft lbf (33-41 Nm). 


FLOW CONTROL VALVE CAM FOLLOWER 
ADJUSTMENT 


With reference to Figure 25, 


1. With the lift cover removed, place the Draft Control 
lever at the bottom of the quadrant. 


2. Measure the distance between the bottom of the 
actuating cam and the lift cover face less gasket. 


3. Rotate the flow control knob clockwise as far as possible 
to the slow flow(S) position. 


4. Adjust the cam follower by adding or removing shims 
between the follower and the adjuster until dimension “A” 
from the top of the rear axle centre housing less gasket to 
the top of the follower is 0.000 to 0.010 in (0.000 ro 0.254 
mm) more than the distance measured in Step 2. 


Figure 25 
Flow Contral Valve Override Linkage 


1. Actuating Cam 5 Flow Control! Knob 
2. Shims (Reference only) 
3. Lift Cover Face 6 Draft Control Lever 
4. Adjuster 7 Fallower 
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DRAFT CONTROL SELECTOR SHAFT 
ADJUSTMENT 


With reference to Figure 26 


1, With the lift cover removed, place the Draft Control 
lever in the raise position. 


2, Remove the two quadrant retaining bolts and lock- 
washers 


3, Add or remove spacers between the quadrant plate and 
the support as required to centralise the draft control 
selector shaft roller on the draft lever 


Figure 26 
Draft Control Selector Shaft Linkage 
ys : 1. Draft Lever 3. Draft Control Lever 
4, Replace and tighten the quadrant retaining bolts to a 2 Draft Control Selector 4. Retaining Boh 
torque of 23-30 ft Ibf (33-41 Nm). ‘Shaft Roller 5. Spacers 


3. OVERHAUL LIFT CYLINDER ASSEMBLY 
A. REMOVAL 
1, Remove the hydraulic lift cover as detailed in this 


Chapter. 


2. Withdraw the three remaining bolts securing the 


ac ‘over to the lift cover and remove the accessory 


sory 
cover. 


3, Remove the snap ring from the end of the draft lever 
to actuating lever pivot pin, Figure 27. 


4. Remove the four bolts securing the lift cylinder 
assembly to the lift cover, Move the lift arms to the raised 
position and remove the lift cylinder by carefully lifting 
off the locating dowels and moving sideways thereby 
enabling the draft lever to disengage from the pivot pin. 


Figure 27 
Removing Draft Lever to Actuating Lever 
Pivot Pin Snap Ring 


« Aino 1. Pivot Pin 4. Roller 

5. Place the lift cylinder assembly o1 with the toy 

zi ’ rma bench with P 2. Snap Ring 5. Actuating Lever 
face exposed. 3. Draft Lever 
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Lift Cylinder Assembly 


1, Feathering Valve 7. Unload Valve Rear Plug 13. Seal 

2. Feathering Valve Spring 8, Unload Valve Bushing 14. Lift Cylinder Housing 

3. Feathering Valve Rear Plug 9 Unload Vaive 16: Feathering Valve Front Plug 
4. Cantro! Valve 10. Unload Valve Spring 16. Feathering Valve Bushing 

5, Cantral Valve Spring 11, Unload Valve Front Plug 

6. Control Valve Bushing 12. Lift Cylinder Safety Valve 


B. DISASSEMBLY 


With reference to Figure 28, 


1. Remove the lift cylinder safety valve and gasket. 


NOTE - For Ford 4100 and 4600 models the lift cylinder 
safety valve is positioned in the end wall of the cylinder and 
canbe removed without first removing thelift cylinder assembly. 
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2. Discard the five ‘‘O”’ rings fitted in the counterbores 
of the various oil passages. 


3. Ensure that the bench is smooth and clean then turn 
the lift cylinder to rest on the top face. (Alternatively hold 
the assembly in a soft jawed vice.) 


4. Withdraw the three bolts securing the front cover plate 
to the lift cylinder and remove the plate. 


5. Withdraw the three bolts securing the bracket to the 
rear of the lift cylinder, Carefully remove the bracket 
together with the control valve, control valve spring, control 
valve lever, torsion spring and actuating lever assembly, 
Figure 29. 


6, Remove the actuator pin snap ring, the actuator pin 
and the actuator. Then compress the control valve spring 
and carefully slide the control valve face off the bracket. 


7. Insert a No, 6-32 UNC screw into the unload valve 
front plug and using a pair of pliers carefully withdraw the 
plug and spring. 


Discard the two “O” rings fitted to the plug. 


8, Insert a No. 6-32 UNC screw into the unload valve 
rear plug and using a pair of pliers carefully withdraw the 
plug. Discard the “O" ring fitted to the plug. 


9. Remove the unload valve from the front end of the lift 
cylinder and discard the “O” ring fitted to the large end 
of the valve, 


10. Insert a No. 6-32 UNC screw into the feathering valve 
front plug and using a pair of pliers carefully remove the 
plug. Discard the two “O” rings fitted to the plug. 


11, Insert a No, 6-32 UNC screw into the feathering 
valve rear plug and using a pair of pliers carefully remove 
the plug and spring. Discard the two “O” rings fitted to the 
plug. 


12. Remove the feathering valve from the lift cylinder 


13. Screw the short threaded end of Extension Tool No. 
T8510-1/b into the Lift Cylinder Bushing Remover and 
Replacer Tool No, T8510 and pass the Extension through 
the control valve bushing from the front end of the lift 
cylinder. Screw the Special Nut Tool No. 'T9510-1/h onto 
the rear end of the Extension until the taper on the Special 
Nut locates squarely in the rear end of the bushing, 
Figure 30. 
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Figure zy 
Control Valve and Actuating Linkage 

1. Pivot Pin 6. Control Valve Spring 

2. Actuating Lever 7. Control Valve 

3. Torsion Spring 8. Bracket 

4. Control Valve Lever 9, Actuator 

5, Snap Ring 0. Actuator Pin 


14. Steadily turn the tool handles and withdraw the 
bushing. Unscrew the Special Nut and remove the bushing 
from the Extension. Alternatively use Lift Cylinder Bushing 
Remover and Replacer Tool No, N-508-A to remove the 
control valve bushing. 


15. Pass the Extension Too! No, T8510-1/b through the 
unload valve bushing from the front end. Screw the Special 
Nut Tool No, T8510-1/h onto the Extension until the taper 
on the Special Nut locates squarely in the rear end of the 
bushing, Figure 31. 


NOTE - The unload valve bushing is of a one-piece design 


16, Steadily turn the tool handles and withdraw the 
bushing. Unscrew the Special Nut and remove the bushing 
from the Extension. Alternatively use Lift Cylinder Bushing 
Remover and Replacer Tool No. N-508-A to remove the 
unload valve bushing. 
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Figure 30 Figure 32 
Removing Control Valve Bushing Removing Feathering Valve Bushing 
1. Special Nut Tool No.T8510-1/h 3. Control Valve Bushing 1. Tool No. T8510 3. Special Nut Tool No. T8510-1/h 
2. Extension Too! No, T8510-1/b 4. Tool Na, T8510 2. Feathering Valve 4. Extension Tool No. T8510-1/b 
Bushing 


17. Pass the Extension Too! No. T8510-1/b through the 
feathering valve bushing from the rear end. Screw the 
Special Nut Tool No, T8510-1/h onto the Extension until 
the taper on the Special Nut locates squarely in the front 
end of the bushing, Figure 32. 


18. Steadily turn the tool handles and withdraw the 
bushing. Unscrew the Special Nut and remove the bushing 
from the Extension. Alternatively use Lift Cylinder Bushing 
Remover and Replacer Tool No. N-508-A to remove the 
feathering valve bushing from the rear end, 


7 , ,fisire as es 19. Withdraw the lift piston and discard the piston seal 
emoving Unload Valve Bushing . z é i 

1, Special Nut Tool No.T8510-1/h 3. Unload Valve Bushing and ring. A ae seal and ring must be installed before 
2. Extension Tool No. T8510-1/b 4. Tool No. T8510 re-assembly. 
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C. INSPECTION AND REPAIR 


1, Wash all parts in a suitable solvent and dry with a 
clean lint free cloth or compressed air, 


2, Examine the valves, bushings and plugs for wear, burrs 
or scratches. Any minor burrs or scratches may be removed 
with a fine abrasive; ensure such parts are thoroughly 
washed before reassembly. 


Ensure the bushing location bores in the lift cylinder 
housing are not scored. Any heavy scoring of the bores will 
necessitate installation of a new lift cylinder assembly. 


3. Ensure the valve springs are not broken or damaged. 


4. Check all bushing ports and lift cylinder housing oil 
passages are free from obstruction. 


5, Ensure all valves move freely in their respective bush- 
ings. 


6. Renew all ‘O” rings and seals. 


D. ASSEMBLY 


The installation procedure is identical for each of the 
following components: 


+ Feathering Valve Bushing 
+ Unload Valve Bushing 
+ Control Valve Bushing 


NOTE — The relative position of the valves and bushings are 
shown in Figure 33, 


1. Observe the colour spot on the outside of the lift 
cylinder housing adjacent to the front end of the relevant 
valve chamber and select the requisite valve bushing with 
the corresponding colour markings. (For bushing sizes see 
“Specifications - Chapter 11”). 


2. Insert the Guide and Stop Adaptor Tool No. T8510-1/k 
(Spigot end first) into the front of the respective bushing 
locating bore in the lift cylinder housing, Screw the short 
hreaded end of Extension Tool No. T8510-1/a into the 
Lift Cylinder Bushing Remover and Replacer Tool No. 
T8510 and pass the Extension through the Stop Adaptor 
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Figure 33 
Feathering. Control and Unioad Valves 

and Bushings 
6. Control Valve Bushing 
7. Untoad Valve Spring 
8. Untoad Valve 
9. Unload Valve Bushing 


1, Control Valve Spring 

2. Control Valve 

3. Feathering Valve Spring 
4. Feathering Valve 

5. Feathering Valve Bushing 


from the front end of the lift cylinder. Locate the valve 
bushing over the Extension and screw the Special Nut Tool 
No. T8510-1/h onto the rear end of the Extension until the 
taper on the Special Nut locates squarely in the rear end of 
the bushing, Figures 34, 35 and 36. 


3. Lubricate the bushing and steadily turn the tool handles 
to pull the bushing into the bore until the front face of the 
bushing meets the inner face of the Stop Adaptor. 


4. Slacken the tool and reverse the Stop Adaptor so that 
the spigot end locates in the body of the tool and the larger 
face is presented to the front face of the housing. Retighten 
the tool and draw the bushing fully into the bore to seat 
against the Stop Adaptor so that the front end of the bushing 
is flush with the front face of the housing. 


5. Release the Special Nut and withdraw the tool, Stop 
Adaptor, and Extension from the bushing. 


Page 23 


PART 11— HYDRAULIC SYSTEMS 


1. Special Nut Tool No 
T8510-1/h 

2 Extension Too! No. 
T8510-1/a 


1 Special Nut Tool No 
T8510-1/h 

2. Extension Tool No 
T8510-1/a 
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Figure 34 
Installing Feathering Valve Bushing 


3 
4 


5. Featheting Valve Bushing 


Tool No T8510 
Stop Adaptor Tool No 
T8510-1/k 


Figure 36 
Installing Unload Valve Bushing 


3 
4 


ry 


Tool No. T8510 

Stop Adaptor Tool No 
T8510-1/k 

Unioad Valve Bushing 


Figure 36 
Installing Control Valve Bushing 
1. Spacial Nut Toot No. 3. Tool No. T8510 
TB510-1/h 4. Stop Adaptor Toot No. 
2. Extension Taol No. TB510-1/k 
TBS10-1/4 B Control Valve Busting 


Alternatively use Lif) Cylinder Bushing Remover and 
Replacer Tool No. N-508-A to install cach of the feathering, 
unload and control valve bushings, from the rear end. 


6, Lubricate and insert the feathering valve into the 
corresponding bushing in the lift cylinder housing. Install 
the valve from the front with the multiple lands facing 
towards the rear. 


7. Install wo new “O" rings onto a feathering valve plug 
and insert the plug, with the threaded centre hole facing 
outwards, into the front of the feathering valve bushing. 


NOTE - The two featheriny valve plugs are identical and 
are not colour coded, 


Press the plug into the bushing until the outer face is flush 
with the front face of the lift cylinder housing. 


& Insert the feathering valve spring into the rear end of 
the fcathering valve, 


NOTE - The feathering valve spring is longer than the unloaa 
valve spring. 


9, Install two new ‘“O” rings onto the second feathering 
valve plug and insert the plug, with the threaded centre 
hole facing outwards, into the rear of the feathering valve 
bushing. Press the plug into the bushing until the outer 
face is flush with the rear face of the lift cylinder housing. 


10. Install a new “O” ring at the large end of the unload 
valve then lubricate the valve and “‘O” ring and insert into 
the corresponding bushing in the lift cylinder housing. 
Install the valve from the front with the small end facing 
towards the rear. 


11. Install anew ‘O” ring onto the unload valve rear plug 
and insert the plug, with the threaded centre hole facing 
outwards, into the rear end of the unload valve bushing. 


NOTE - The unload valve rear plug is smaller than the front 
plug and the plugs are not colour coded, 


Press the plug into the bushing until the outer face is flush 
with the rear face of the lift cylinder housing. 


12. Insert the unload valve spring into the front end of the 
unload valve, 


13. Install two new “O” rings onto the unload valve front 
plug and insert the plug, with the threaded centre hole 
facing outwards, into the front of the unload valve bushing. 
Press the plug into the bushing until the outer face is fush 
with the front face of the lift cylinder housing. 


14. Select the largest control valve which regardless of 
colour will operate along the full length of the bushing 
without binding when turned through 360 . 


NOTE - The control valve is colour coded only as a guide for 
matching the valve to the bushing. 


5. Install the control valve spring on the control valve 
and, whilst compressing the spring, position the control 
valve in the actuating linkage bracket. 
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16. Carefully push the control valve into the bushing and 
secure the bracket with the three bolts. 


17. Install the front cover plate and retain with the three 
bolts, 


18. Ensure the two ring dowels are installed in the 
diagonally opposite counterbored holes in the top face of 
the cylinder, 


19. Install a new ring and seal on the lift piston. 


NOTE - The “O” ring seal should be pre-soaked in oil for 
about 5 minutes before installation on the piston, The “O” 
ring is to be nearest to the closed end and the back-up seal 
nearest the open end of the piston. 


20. Lubricate the lift piston and install in the lift cylinder. 


21. Install the lift cylinder safety valve with a new gasket 
between the valve and the cylinder. 


E. INSTALLATION 


1. Ensure the top surface of the cylinder and the mating 
face on the lift cover are clean and free from scores and 
burrs. 


2. Install new “O” rings in the counterbores of the oil 
passages and place the forward end of the lift piston con- 
necting rod into the piston. Locate the draft lever on the 
pivot pin by lateral movement of the lift cylinder. Position 
the lift cylinder on the locating dowels and reinstall the snap 
ring on the actuating lever pivot pin. Tighten the retaining 
bolts to the correct torque. (See “Specifications” - Chapter 
11.) 


3. Ensure the actuator is located within the control valve 
sleeve and carry out the Draft and Position Control 
Linkage Adjustment as described in this Chapter. 


4, Install the accessory cover with a new set of “O” rings, 
assemble the lift cover assembly to the tractor and install 
the driver’s seat. 
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4, OVERHAUL LIFT COVER ASSEMBLY 


A. REMOVAL 5. Remove the accessory cover from the lift cover by 
removing the remaining three bolts. 

1. Remove the hydraulic lift cover assembly from the 

tractor as detailed in Section 4 - Chapter | 


B. DISASSEMBLY 


L. Secure the lift cover assembly in a vice with the Lifting 
Brucket Tool No, ‘T.8518 attached to the lift cover and 


6, Remove the snap ring from the end of the draft lever 
secured in the jaws. 


to actuating lever pivot pin, Figure 38, 


2. Remove the check valve plug from the lift cover. 


3. Using a pair of Jong nosed pliers, remove the check 
valve spring housing, spring and ball from the lift cover. 


‘ “Q” ( 
ReniOnS wad iacard the °C)” rings, Bigure:37, 7, Remove the four bolts securing the lift cylinder 


assembly to the lift cover. Move the lift arms to the raised 

position and remove the lift cylinder by carefully lifting 
4. Remove the check valve seat as detailed in Section 4- and moying sideways thereby enabling the draft lever t) 
Chapter 1. disengage from the pivot pir. 


Figure 37 Figure 38 
Check Vaive Assembly Ramoving Draft Lever to Actuating Lever 
1. Check Valve Seat 4. Check Valve Spring Housing Pivot Pin Snap Ring 
Z. Ball 5. ‘O' Rings 1, Pivot Pin 4, Roller 
3. Spring 2. Shap Ring 5 Actuating Lever 


3. Draft Lever 
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Figure 39 
Control Valve and Actuating Linkage 

1 Pevor Pin 6 Control Valve Spring 

2 Actuating Lever 7 Control Valve 

3 Torsion Spring 8. Bracket 

4 Control Valve Lever 9. Actuator 

5 Srap Ring 10. Actuator Pin 


8, Withdraw the three bolts securing the bracket to the 
rear of the lift cylinder, Carefully remove the bracket 
together with the control valve, control valve spring, contro} 
valve lever. torsion spring and actuating lever, Figure 39. 


9. Remove the actuator pin snap ring, the actuator pin and 
the actuator. Then compress the control valve spring and 
caretully shde the control valve face off the bracket. 


10. Mount the aetuating linkage in # vice us shown in 
Figure 40. 


ll, Kemove the adjustable stop nut and lockwasher and, 
whilst applying pressure to the actuating lever, withdraw 
the eccentric. Relax the pressure on the actuating lever 
and allow the torsion spring to unwind. 


Figure 40 
Removing the Adjustable Stop Eccentric 
1. Eccentric 4 Pivot Pin 
2. Torsion Spring 5, Adjustable Stop Nut 
3. Snap Rings 6. Actuating Lever 


12. Remove the snap rings between the levers and the 
bracket. 


13. Extract the lever pivot pin from the bracket then 
remove and separate the two levers and the torsion spring. 


14. Unscrew the yoke at the rear of the draft control main 
spring. 


Ford 2600: Remove the draft control inuin spring and the 
three bolts securing the draft contral spring seut support to 
the rear of the lift cover. Withdraw the seat, seat support, 
felt ring and plunger locking plate 


Ford 3600, 4100 and 4600: Remove the three bolts securing 
the draft control main spring housing. Slide the housing, 
draft control main spring, spring seat and shims over the 
draft control main spring plunger. 
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Figure 41 
Removing Draft Control Plunger 


1. Draft Lever 
2. Draft Control Link 


3. Draft Control Plunger 
4, Lift Arms in Lower Position 


15. Place the lift arms in the lower position and pull the 
draft control plunger, draft control link and draft lever 
assembly through the housing, Figure 41. 


16. Straighten the lockwasher tab and remove the bolt 
and flat washer retaining each lift arm to the lift cross-shaft. 


17. Slide both arms from the lift cross-shaft. 


Ford 2600 and 3600: 

(a) Remove the lift cross-shaft from the left hand side of 
the lift cover. Slide the two bushings and “0” ring off 
the left hand end of the shaft. Discard the “O” ring. 
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Figure 42 
Control Levers and Quadrant Assembly 
1. Quadrant 6. Spring 
2. Support 7, Retaining Nut 
3. Friction Discs 8. Position Control Lever 
4, Spacer(s) 9. Draft Control Lever 
5. Cup Washer 


(6) Remove the ram arm and the thrust washer positioned 
at the right hand side of the ram arm. 


(c) Remove the two bushings and “(O” ring from the cross- 
shaft locating bore in the right hand side of the lift 
cover. Discard the “O” ring 


Ford 4100 and 4600: Remove the nylon thrust washers then 
extract and discard the seals positioned within the outer 
ends of the cross-shaft bushing locating bores. 


18. Remove the position control lever retaining nut, 
spring, cup washer, position control lever and friction disc, 
Figure 42. 
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Figure 43 
Removing and Installing Control Lever Shafts 
and Rollers 
1) Positwer Lever 4 Position Control Shatt 
2 Dra strol Roller 5 Position Control Rollers 


9 Pratt Content Shalt 


19, Witharaw the two belts securing the quadrant to the 
support and remove the quadrant, friction dise, draft 
control lever and quadrant to support spacer{s) 


20, Remove the two bolts securing the support to the lift 
cover and withdraw the support over the control lever 
shafts. Discard the support gasket 


21. Withdraw the control lever shafts and rollers from the 
centre of the lift cover, Figure 43. 


Figure 44 
Control Lever Shafts and Rollers 
1. Positicn Control Lever Shatt 5. Position Contro! Rollers 
2. Position Lever 8. Cam 
3. Brat Contro! Lever Shaft 7, Snap Aing 
4 Shatt Kay & 0! Ring 
9, Waster 


22. Separate the shafts then remove and discard the "O" 
ring from the position control lever shaft 


23. Remove the snap ring from the draft control lever shaft 
and remove the cam, the shatt key and the position contro! 
rollers, Figure 44 


Ford 4100 and 4600 


NOTE - The Ford 4100 and 4600) models have single cross- 
shaft buses pressed inte cach of the lift cross shaft locating 
bores. The cross-shaft carries a sleeve, adjacent te the left 
hand end of the centre splines, which ts used to effect removal 
of the bushings. 
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Figure 45 
Removing Cross Shaft Left-hand Bushing — 
Ford 4100 and 4600 
1. Press 3. Spring Washer 
2. Sleeve 4. Thrust Washer 


(a) Locate the lift cover in a press as shown in Figure 45, 


(6) Press the cross-shaft through the housing until the 
sleeve has ejected the left hand bushing. Take care to 
ensure the cross-shaft does not drop. Release the press. 


‘Withdraw the cross shaft then remove the rocker arm, 
spring and thrust washer from the lift cover. 


(ce) 


(d) Locate the lift cover in the press as shown in Figure 46, 


Ensure the sleeve remains located adjacent to the 
squared shoulders at the left hand end of the cross- 
shaft centre splines then press the cross-shaft through 
the housing until the sleeve has ejected the right hand 
bushing. 


Take care to ensure the cross-shaft does not drop. 
Release the press. 


Page 30 


Figure 46 
Removing Cross Shaft Right-hand Bushing ~ 
Ford 4100 and 4600 
1. Press 2. Sleeve 


C, INSPECTION AND REPAIR 


1. Wash all parts in a suitable solvent and dry with a clean 
lint free cloth or compressed air 


2. Examine linkage components for burrs, wear or 
damage. Any minor burrs should be removed with a fine 
abrasive; ensure such parts are thoroughly washed before 
re-assembly. 


3. Ensure the springs and spring washer are not chipped, 
damaged or broken. 


4. Confirm the draft lever pivot slides easily in the slotted 
draft control link. 


5. Ensure the position control rollers swing freely from 
the shaft 


6. Check all rollers are free to revolve, 


Figure 47 
Bushing Locator Tool No. SW 27 


7, Check all other components for freedom of movement, 


8, Renew all “O” rings and seals, 


9, Examine the check valve components and ensure the 
ball moves freely in the check valve housing. 


IMPORTANT - Ensure the check valve seat is of the correct 
type and does not incorporate any radial holes berween the 
lands. 


D. ASSEMBLY 


Assembly of the lift cover components follows the dis- 
assembly procedure in reverse except for the Ford 4100 and 
4600 lift cross-shaft bushings which should be installed as 
follows: 


Ford 4100 and 4600: 


NOTE -To facilitate installation of the lift cross-shaft 
bushings for the Ford 4100 and 4600 models it will be necessary 
to use Bushing Locator Tool No. SW 27 or 6209, Figure 47. 
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Figure 48 
Installing Cross Shaft Right-hand Bushing — 
Ford 4100 and 4600 
1. Press 3, Bushing 
2. Locator Tool No. SW 27 4, Sleeve 


(a) Locate the lift cover in the press as shown in Figure 48, 
with the locator tool positioned in the right hand 
bushing bore. 


(6) Ensure the sleeve remains located adjacent to the 
squared shoulders at the left hand end of the cross- 
shaft centre splines then press the cross-shaft through 
the housing until the sleeve has forced the bushing into 
the bore and against the locator, 


(c) Release the press, withdraw the cross-shaft and remove 
the locator tool. 


(d) Remove the sleeve from the cross-shaft. 


(e) Position the ram arm, spring washer and thrust washer 
in the top cover and install the lift cross-shaft with the 
chamfer at the right hand end of the centre splines 
entering first 


(f) Pass the sleeve down the shaft and centralise the spring 
washer to enable the sleeve to drop through into the 
Tam arm casting. 


(g) Place the bushing over the left hand end of the cross- 
shaft and, using a block of wood, press the bushing into 
the locating bore until the wood abuts the end of the 
cross-shaft, Figure 49. 

Release the press and remove the block of wood. 
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Figure 49 
Installing Cross Shaft Left-hand Bushing — 
Ford 4100 and 4600 
1 Press 4 Ram Arm 
2. Spring Washer 5 Bushing 
3. Thrust Washer 6 Block of Wood 


(A) Push the right bund end of the cross-shafl upwards 
and place the locator tool over the projecting left hand 
end of the cross-shaft and agaist the bushing. 


(#) Using the block of wood. press the bushing inte the 
locating bore until the lncstor tool abuts the top cover, 
Figure 50, 


IMPORTANT ~ Ensure the spring washer ts centvalised 
ver the bushing 

Release the press and remove the block of wood and 
locater tool, 


When assembling the lift cover components observe the 
following requirements 


© Renew all "©" rings, seals and gaskets. 

« Ensure the master splines in the ram arm and lift arms 
are dligned with the corresponding splines on the lift 
eross-shaft, 

« Ensure the check valve seat is of the correct type, 

* After installing the retaining washer, lockwasher and bolt 
to each end of the lift crovs-shaft, tighten one bolt fully 
then loosen one turn. Tighten the second bolt sufficiently 
to eliminate end float of the cross~shaft without binding 
then secure the tab locks. 
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Figure 50 
Location of Cross Shaft Left-hand Bushing — 
Ford 4100 and 4600 
1. Press 4. Thrust Washer 


6 Bushing 
6 Block of Wood 


2 Locator Tool No SW 2? 
3. Spang Washer 


* On assembly lubricate the spaces between uhe position 
control lever shaft, draft control lever shaft and the shaft 


support 


IMPORTANT — Ensure grease does mot contaminate the 
friction dives. 


* After assembly adjust the postion consrol lever retaining 
nut to maintain a pull of 10-12 Ibf (4.5-5.4 Kg) at the 
handie of the draft control fever when the lever is moved 
through an are of 4-5 in (100-125 mm) around the 
quadrant periphery as measured from the bottom stop. 


¢ Carry our the following adjustments as desertbed in this 
Chapter 


(4) Draft and Position Contre! 
(#) Flow Control Valve Cam Follower 


(fi) Draft Control Selector Shaft 


E. INSTALLATION 


ft. Install the hydranlic litt cover assembly onto the 
tractor as detailed in Section 4 ~ Chapter |. 


CHAPTER 7 


5. OVERHAUL FLOW CONTROL VALVE PLATE AND LINKAGE 


Repairs which necessitate removal of the flow control valve 
plate can only be effected after the lift cover has been 
removed. 


To remove the oil cooler valve on a Ford 2600 and 3600 
Model, it will first be necessary to remove the flow control 
valve plate, 


NOTE - The standard Ford 2600 model with an engine 
mounted piston type pump does not feature a flow control valve. 


A, REMOVAL 

1, Drain the hydraulic oil from the rear axle centre 
housing. 

2. Remove the lift cover assembly, 

3, Remove the pressure relief valve from the bottom 
right hand side of the rear axle centre housing. 


NOTE - For the Ford 4100 and 4600 models, the. pressure 
relief valve is siruated in the transmission mounted hydraulic 
pump housing and will not require removal, 


Figure 51 
Flow Control Valve Plate Assembly — 

Ford 4100 and 4600 
4, Outlet to Oil Cooler 
5. Flow Control Valve Location 
6. Flow Control Knob 


1. Retaining Bolts 
2, Cooler Valve Location 
3, Restrictor 


4. Slacken the four flow control valve plate retaining bolts, 
Figure 51. 


Ford 2600 and 3600: 


Disconnect the oil cooler feed tube from the flow control 
valve plate. 


5, Withdraw the return feed pipe from the centre housing 
top face. 


NOTE - For the standard Ford 3600) model with an engine 
mounted piston type pump, the return feed pipe ts replaced by a 
return filter pipe which does not require removal, see Figure 52. 


6. Disconnect the override link spring from the override 
link. 


7. Extract the flow control override adjuster and cam 
follower assembly from the centre housing top face. 


8, Disconnect the flow control override link from the 
testrictor by removing the snap ring. 


Figure 52 
Flow Control Valve Plate Assembly Installed — 
Ford 3600 with Engine Mounted Piston Type Pump 


1, Flow Control Override 5. Lower Feed Pipe 
Adjuster and Cam Follower 6. Oil Exhaust Tube 
Assembly 7. Clip 

2 Override Link Return Spring 8. Top Flow Control Pipe 

3. Restrictor 8. Return Filter Pipe 

4. Snap Ring 0, Centre Housing Top Face 
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Figure 53 
Flow Control Valve Plate Assembly Installed — 
Ford 2600 and 3600 with Engine Mounted 
Gear Type Pump 
1. Flow Control Override 5. Lawer Feed Pipe 
Adjuster and Cam Follower —_6._ Oil Exhaust Tube 
Assembly 7. Clip 
2. Overtide Link Return Spring 8. Top Flow Control Pipe 
3. Restrictor 9. Return Feed Pipe 
4, Snap Ring 0. Centre Housing Top Face 


9. Remove the oil exhaust tube clip and disconnect the 
tube, Figure 53. 


NOTE - For the Ford 4100 and 4600 models the oil exhaust 
tube is retained by a mut, which must be removed and the tube 
disconnected, see Figure 54. 


10, Withdraw the top fiow control pipe from the centre 
housing top face. 


11. Slacken the relief valve baffle retaining bolt, remove 
the ‘C’ clip and push the lower feed pipe downwards a suf- 
ficient distance to facilitate removal of the flow control valve 
plate. 


NOTE - For the Ford 4100 and 4600 models the lower feed 
pipe is externally located at the base of the flow control valve 
plate. To effect removal of the plate, the ‘C” clip must be re- 
moved and the pipe pushed upwards until clear of the hydraulic 


pump. 


12, Remove the four retaining bolts and withdraw the 
plate from the rear axle centre housing. 
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Figure 54 
Flow Control Valve Plate Assembly Installed — 
Ford 4100 and 4600 with Transmission Mounted 
Gear Type Pump 

4. 


1, Flow Control Override Snap Ring 
Adjuster and Cam Follower 5, Oil Exhaust Tube 


Assembly 6. Centre Housing Top Face 
2. Override Link Return Spring 7, Top Flow Control Pipe 
3. Restrictor 8. Return Feed Pipe 


B. DISASSEMBLY 
With reference to Figure 55, 


1. Remove the oil cooler valve plug and seal. 

2. Withdraw the spring from the oil cooler valve housing. 
3, Extract the oil cooler valve spool. 

4. Remove the flow control valve plug and seal. 


5. Withdraw the spring from the flow control valve 
housing 


6. Extract the flow control valve plunger. 


7. Extract the roll pin and remove the flow contro! knob 
and spring from the end of the restrictor shaft. 


8. Withdraw the restrictor pin and seal and extract the 
restrictor and shaft from the rear of the plate. Remove and 
discard the shaft “O” ring seal 


9. Remove and discard the plate gasket. 
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Flow Control Valve Plate Disassembled — Ford 4100 and 4600 


C. INSPECTION AND REPAIR 


1. Wash all parts in a suitable solvent and dry with a clean 
lint free cloth or compressed air 


2, Examine the valves for wear, burrs or scratches. Any 
minor burrs or scratches may be removed with a fine 
abrasive; ensure such parts are thoroughly washed before 
reassembly, 


3. Ensure the valve bores are not scratched as heavy 
scoring will necessitate installation of a new flow control 
valve plate. 


Check the valve springs are not broken or damaged. 


w 


Ensure all oil passages are free from obstruction. 
6. Check the valves move freely in their bores. 


7. Renew the gasket, all ‘O” rings and seals, 


1. Oil Cooler Valve Plug 6. Spring 11. Restrictor Shatt 

2. Oil Cooler Valve Seal 7. Flow Control Valve Plunger 12. Restrictor 

3. Oil Cooler Valve Spool 8. Flow Cantrol Valve Seal 13. Restrictor Retaining Pin and Seal 
4, Flaw Control Valve Knob 9. Flow Control Valve Plug 14. Oil Cooler Valve Spring 

5. Roll Pin 10. Flow Control Valve Spring 


D. REASSEMBLY 


1. The reassembly of the flow control valve plate com- 
ponents follows the disassembly procedure in reverse. 


E. INSTALLATION 


1. The installation of the flow control valve plate follows 
the removal procedure in reverse. 


2. Adjust the flow control override adjuster as detailed in 
this Chapter. 


NOTE - When lowering the lift cover, place a steel rule in the 
groove between the cam adjuster and the cam follower and 
resting on the rear axle centre housing. Remove the rule just 
prior to correct pisitioning of the lift cover, thus ensuring the 
cover does not drop heavily on the override adjuster. 


3. Fill the rear axle with the correct grade and quantity 
of oil (see “Specifications - Chapter 11”). 
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6. OVERHAUL OIL FILTER SUPPORT ASSEMBLY — FORD 4100 & 4600 TRACTORS 


A. REMOVAL 


Repairs which necessitate removal of the oil filter support 
assembly can only be effected after the left hand platform 
and support brackets have been removed. 


1, Drain the hydraulic oil from the rear axle centre 
housing. 


2. Unscrew and remove the filter, Figure 56. 


3. Disconnect the clutch release rod clevis from the clutch 
pedal. 


4, Depress the clutch pedal sufficient distance to dis- 
engage and remove the return spring. 


5. Withdraw the three support assembly retaining bolts 
and remove the return spring bracket. 


6. Carefully withdraw the support assembly and tube from 
the centre housing and discard the gasket. 


7. Remove and discard the tube “O” ring seals. 


Figure 56 
Oil Filter Support Assembly Installed ~ 
Ford 4100 and 4600 
1, Transmission Mounted 3. Oil Filter and Support 
Hydraulic Pump Assembly 
2, Retaining Bolts 4. Tube 


Page 36 


B. INSPECTION AND REPAIR 


1. Wash all parts in a suitable solvent and dry with a 
clean, lint free cloth or compressed air. 


2. Ensure all oil passages are free from obstruction, 


3. Check the support and tube for cracks or damage. 


4. Renew the “O” rings and gasket 


C. INSTALLATION 


1, The installation of the oil filter support assembly and 
tube follows the removal procedure in reverse. 


2. Fill the rear axle with the correct grade and quantity 
of oil (see “Specifications - Chapter 11”). 
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Chapter 8 


HYDRAULIC SYSTEM — 
FORD 5600, 6600, & 7600 TRACTORS 


Section Page 

1. Description and Operation 1 
2 Adjustments 9 
3. Overhaul Lift Cylinder Assembly % # 10 
4, Overhaul Lift Cover Assembly .. * ae 12 
5. Overhaul Cooler Valve Assembly ro “- 13 
6. Overhaul Oil Filter Support and 

Adaptor Assembly oy 14 


1. DESCRIPTION AND OPERATION 


Figure | illustrates the hydraulic system for the Ford 5600, 
6600 and 7600 models. 


The hydraulic system is in many respects similar to that of 
previous models but incorporates certain design changes to 
cater for the increased flow of the higher output trans- 
mission mounted gear type hydraulic pumps. 


HYDRAULIC FILTERS 


A full flow micronic suction filter system is featured as 
standard for all Ford 5600, 6600 and 7600 models. 


The micronic filter is located externally to facilitate renewal. 
The filter is situated at the top right hand side of the rear 
axle centre housing, Figure 2. 


HYDRAULIC OIL COOLER 


An air-to-oil type hydraulic oil cooler is featured for the 
Ford 5600 model with Dual Power and for all Ford 6600 and 
7600 models. 


Hydraulic system oil is passed through the cooler, situated 
in front of the radiator, before returning to the front 
transmission housing to effect gearbox lubrication. 


NOTE - For all Ford 7600 models with or less Dual Power, 
and Ford 5600 and 6600 models with Dual Power, the oil from 
the cooler is directed, via the Dual Power housing (tohere fitted), 
to the centre passages of the countershaft and output shaft 
which feature cross drillings to facilitate pressure lubrication of 
the bearings and gears. 


For Ford 6600 models less Dual Power the oil is directed to the 
main countershaft bearing and flows through into the trans- 


For Ford 5600 models less Dual Power the oil is returned via 
the cooler valve directly to the rear axle centre housing. 
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Figure 1 


Hydraulic System - Schematic 


1. Actuating Lever 10. Filter Intake Tube 19, Auxiliary Services Ports 
2. Draft Control Override Spring 11. Hydraulic Pump Inlet Tube 20. Selector Valve 
3. Draft Control Main Spring 12. Hydraulic Pump 21. Check Valve 
4. Position Control Spring 13. To Dual Power (Pressure Feed) 22. By-Pass Valve 
5. Lift Piston 14, Pressure Relief Vaive 23, Flow Control Valve 
6, Lift Cylinder Safety Valve 15, Dump Pipe 24, Lift Control Lever 
7. Unload Valve 16. To Oil Cooler and Dual Power 25. Override Valve 
8. Control Valve {Pressure Lubrication) 26. Lift Arm 
9. To Independent Power Take-Off Clutch 17. Oil Cooler Valve 
(Pressure Feed) 18. Micronic Intake Filter 


HYDRAULIC LIFT CAPACITY 


Increased lift capacity for the Ford 6600 and 7600 models 
is achieved by increasing the lift cylinder bore diameter 
from 3.75 in (95.25 mm) to 4.125 in (104.78 mm). 


A unique lift cylinder piston, seal and ring are installed and 
the lift cover, lift cylinder, lift cylinder attaching bolts, lift 
arms and centre housing (with top cover locating dowels) 
are all strengthened to cater for the increased lift capacity. 
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The Ford 5600 model utilises the Ford 6600 lift components 
except for a unique 3.75 in (95.25 mm) diameter piston, 


VALVES IN THE LIFT CYLINDER ASSEMBLY 
Flow Control Valve 

A high capacity manually operated flow control valve caters 
for the increased output of the transmission mounted gear 
type hydraulic pumps. The flow control valve has a shorter 
nose section than that of the previous valve, see Figure 3. 


Figure 2 
Location of Hydraulic Inlet Filter and 
Cooler Valve Assembly ~ Ford 5600, 6600 and 7600 


1. Cooler Valve Assembly 
2. Right-hand Ptatform 


3. Cap Nut and Sleeve 
4, Micronic Inlet Filter 


‘To match the flow control valve, and ensure a satisfactory 
minimum flow of hydraulic oil, the flow control valve spring 
has been uprated by increasing the wire diameter and 
decreasing the overall length. 


The current flow control valve and spring may be used to 
service previous models. 


Unload Valve 


To facilitate the increased flow of hydraulic oi] across the 
unload valve, the valve stem is reduced in diameter and 
increased in length compared to the previous valve, see 
Figure 4 


The unload valve rear bushing is similarly increased in 
length and the slotted ports are enlarged to match the 
unload valve. 


‘The current unload valve and rear bushing may be used to 
service previous models 


Unload Valve Plug 


The unload valve plug is increased in length and is not 
interchangeable with previous models, 
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Figure 3 
Flow Control Valve 


A. Previous Vaive B. Current Valve 


Figure 4 
Unload Valve and Rear Bushing 
A. Previous Valve and Rear Bushing 
B. Current Valve and Rear Bushing 
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Figure 5 


System Relief Valve— Ford 5600, 6600 and 7600 


HIGH PRESSURE OIL 


A. To Hydraulic Circuit 
1. Valve Seat 

2, Valve 

3, Valve Land 

4. Friction Seal 


HYDRAULIC OIL CIRCUIT 


DNeaD 


PRESSURE VALVES IN THE HYDRAULIC 
CIRCUIT 
Relief Valve 


The system relief valve is located in the external face of the 
transmission mounted hydraulic pump. 


The valve is direct operated and features both hydraulic 
and friction damping to ensure controlled lift-off and re- 


seating, Figure 5, 


Controlled lift-off and re-seating eliminates relief valve 
“chatter” caused by the valve continually lifting-off and 
re-seating at critical system pressures. 


For operation refer to Section | — Chapter 7. 


The system relief valve is not interchangeable with previous 
models, 
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REDUCED PRESSURE OIL 


RESERVOIR AND EXHAUST 


OIL 
From Hydraulic Pump C. To Reservoir 
Back-Up Washer 9, Piston 
Spring 10. Hydraulic Pump Housing 
Shims 
Cap Nut 
Check Valve 


To cater for the increased flow of hydraulic oil, the check 
valve retainer incorporates larger ports, Figure 6. 


The current check valve retainer may be used to service 
previous models. 


By-Pass Valve 


To accommodate the increased flow of hydraulic oil the 
by-pass valve body is relieved and features deeper anti- 
friction grooves than that of the previous valve, Figure 7 


To match the by-pass valve, and further ensure a satis- 
factory minimum flow of hydraulic oil, the by-pass valve 
spring has been uprated. 


The current by-pass valve and spring may be used to service 
previous models, 


Figure 6 
Check Valve Retainer 


A. Previous Valve B. Current Valve 


Cooler Valve 


A two stage cooler valve assembly is located adjacent to the 
hydraulic inlet filter, see Figure 2, The cooler valve is spring 
operated and maintains a nominal pressure of 40 Ibf/in* 
(2.8 bar) in the hydraulic system, Figure 8. 


First stage movement of the valve allows system exhaust 
oil to pass to the oil cooler, Excessive system pressure will 
move the valve to a second stage where the oil is dumped 
straight to the reservoir thereby protecting the oil cooler 
circuit 


By creating a back pressure in the hydraulic system, the 
cooler valve ensures effective operation of the unload valve. 
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Figure 7 
By-Pass Valve and Spring Assembly 
A. Previous Valve and Spring Assembly 
B. Current Valve and Spring Assembly 


Figure 8 
Cooler Valve Assembly 
1. Cooler Valve Spool 4. Sleeve 
2. Pin 5. Spring 
3. ‘O' Ring Seal 
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Figure 9 
Oil Flow in Neutral 


ae PUMP PRESSURE 
OL 


Flow Control Override Plunger 
Piston 

, Lift Cylinder 

. Lift Cylinder Safety Valve 

. Control Valve 

Control Valve Return Spring 
Control Valve Bushing 
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Figure 10 


Oil Flow when Lowering 


Eee REDUCED PUMP 
_2 PRESSURE OIL 
8. Unload Valve 
9. Hydraulic Pump 
10, System Relief Valve 
11. Cooler Valve Sleeve 
12. Cooler Valve 
13. Transfer Tube 
14. Micronic Intake Filter 


RESERVOIR SUCTION fa] TRAPPED OIL 


AND EXHAUST OIL = 
. Auxiliary Service Selector Valve 


Check Valve 


. Auxiliary Services Feed 


By-Pass Valve 


|. Flow Control Valve 
. Flow Control Valve Restrictor 
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OIL FLOW 


Figures 9, 10, 11 and 12 show the hydraulic system oil flows 
for the neutral, lowering, raising and auxiliary service 
functions. 


A. Oil Flow in Neutral 
With reference to Figure 9, 


Hydraulic oil is drawn from the rear axle centre housing 
reservoir by the hydraulic pump via a full flow micronic 
intake filter, Pump pressure oil is then circulated to the 
hydraulic system 


The oil flows to the system relief valve and then vertically 
upwards and through the hydraulic lift cover before passing 
to the flow control valve. According to the position of the 
flow control valve a certain percentage of restricted oil is 
transferred, across the by-pass valve, to the return side of 
the hydraulic circuit, The remaining oil passes through the 
flow control valve restriction and flows to the unload valve. 


Due to the position of the control valve, oil on the front face 
of the unload valve is allowed to pass to the reservoir via a 
radial hole and internal drilling within the control valve 
spool. Circuit back pressure, created by the oil cooler valve, 
acts on the rear face of the unload valve and ensures the 
valve moves fully to the left. The pump oil now flows across 
the unload valve and passes out of the lift cylinder area to the 
oil cooler valve via the transfer tube. The pressure required 
to open the cooler valve is less than that of the check valve 
which therefore remains closed. 


The first stage movement of the two stage cooler valve 
allows the system exhaust oil to pass to the oil cooler before 
flowing back to the reservoir or being used to pressure 
lubricate a Dual Power transmission (when installed), 
Excessive system pressure moves the cooler valve to a 
second stage where the excess oil is dumped to the reservoir 
thereby protecting the oil cooler circuit. 


Hydraulic oil trapped in the lift cylinder circuit is prevented 
from exhausting by the check valve and the position of the 
control valve front land. 


B. Oil Flow when Lowering 
With reference to Figure 10. 


When the control valve is moved to the lowering position, 
that is to the right, the front land of the valve uncovers 
the lowering port at the front of the control valve bushing. 
Oil from the lift cylinder circuit is now allowed to exhaust 
directly to the reservoir. The rest of the circuit is exactly 
the same as in neutral. 


C. Oil Flow when Raising 
With reference to Figure 1, 


Movement of the control valve to the raise position, that is 
to the left, blocks off the lowering port at the front of the 
control valve bushing and allows oil to pass to the front 
face of the unload valve. Although the oil pressure on both 
faces of the unload valve is the same, the force on the larger 
area of the front face is greater so the valve moves to the 
right. The pump oil, which is now prevented from passing 
into the return circuit, rapidly increases in pressure, forces 
the check valve ball off the seat, and flows into the lift 
cylinder to push the piston out and thus raise the lift arms, 


The system will continue to raise until the control valve 
is moved to the neutral position by a draft correction, 
movement of the lift control lever or the piston stop pin. 


When the control valve is returned to the neutral position 
the oil on the front face of the unload valve is allowed to pass 
to the reservoir through the control valve drilling, Oil 
pressure on the rear face forces the unload valve to move 
to the left and allows the pump oil to flow across the valve 
and pass into the return circuit thereby stopping the raising 
cycle. 


D. Oil Flow for Auxiliary Services 
With reference to Figure 12. 


The positions of the control and unload valves remain the 
same as for the raising circuit, but, when the selector valve 
is pulled out, the feed of oil to the lift cylinder is cut off 
and directed to the outlet ports for Auxiliary Services. 


Page 7 


PART 11— HYDRAULIC SYSTEMS 


Figure 11 
Oil Flow when Raising 


Figure 12 
Oil Flow for Auxiliary Service 

PUMP PRESSURE REDUCED PUMP RESERVOIR SUCTION TRAPPED OIL 

OIL PRESSURE OIL AND EXHAUST OIL (ae 
1. Flow Control Override Plunger 8. Unload Valve 15. Auxiliary Services Selector Valve 
2. Piston 9. Hydraulic Pump 16. Check Valve 
3. Lift Cylinder 10. System Relief Valve 17. Auxiliary Services Feed 
4, Lift Cylinder Safety Valve 11. Cooler Valve Sleeve 18. By-Pass Valve 
5. Control Valve 12. Cooler Valve 19. Flow Control Valve 
6. Control Valve Return Spring 13. Transfer Tube 20. Flow Control Valve Restrictor 
7, Control Valve Bushing 14. Micronic Intake Filter 
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CHAPTER 8 


2, ADJUSTMENTS 


A. HYDRAULIC ADJUSTMENTS FOR 
TRACTORS LESS LOAD MONITOR 


Draft Control Main Spring Adjustment 
For spring adjustment refer to Chapter 2. 


Draft Control Linkage Adjustment 


NOTE - When adjusting the control linkage ensure Draft 
Control is selected and checked before Position Control. 


With reference 1o Figure 13. 


1, Place the selector lever in the draft control position, 


2, Raise the lift arms to the highest position. 


Figure 13 
Draft Control Linkage Adjustment 


1. Tool No. SW 28 3. Turmbuckle 
2. Lift Arms in Highest 4. Selector Lever in Draft 
Position Control 


3. Position the upper edge of the lift control lever 3.25 in 
(8.25 cm) below the top stop on the quadrant, Figure 14. 


4. Remove the control valve plate from the front of the 
lift cylinder. 


5. Withdraw the spacer from the front end of the control 
valve locating bore. 


6. Adjust the turnbuckle to give 0,030 in (0.76 mm) from 
the end of the control valve to the front face of the control 
valve bushing, using Setting Gauge Too! No. SW 28 or 
6210 to check this dimension, 


22-4mm 
(0-88 in) 


Figure 14 
Lift Control Lever Settings for Draft and 
Position Controt 
1. Lever Position for setting in 3. Selector Lever in Draft 


Draft Control Control 
2. Lever Position for setting in 4. Selector Lever in Position 
Position Control Control 


Page 9 


Figure 15 
Position Control Linkage Adjustment 


1, Tool No. SW 28 3. Position Control Screw 
2. Lift Arms in Lowest 4. Selector Lever in Position 
Position Control 


Position Control Linkage Adjustment 


With reference to Figure 15. 


1. Place the selector lever in position control, 


2. Lower the lift arms to the full down position. 
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3. Position the lower edge of the lift control lever 0.88 in 
(22.35 mm) above the base edge of the quadrant, Figure 14. 


4, With the control valve front plate removed, loosen the 
locknut and turn the position control adjusting screw to 
give 0.030 in (0.76 mm) from the end of the control valve 
to the front face of the control valve bushing, using Setting 
Gauge Tool No. SW 28 or 6210 to check this dimension, 


5. Tighten the locknut to a torque of 15-20 ft Ibf 
(20-27 Nm). 


B. HYDRAULIC ADJUSTMENTS FOR 
TRACTORS WITH LOAD MONITOR 


For all load monitor hydraulic adjustment procedures refer 
to Chapter 6, 


IMPORTANT - It will be necessary to withdraw the spacer 
from the front end of the control valve bushing locating bore 
before making any adjustments to obtain a dimension of 
0,03 in (0.76 mm) from the end of the control valve to the front 
face of the control valve bushing. Use Setting Gauge Tool No. 
SW 28 or 6210 to check this dimension. 


3. OVERHAUL LIFT CYLINDER ASSEMBLY 


For lift cylinder assembly overhaul refer to Chapter 2. 


IMPORTANT - To facilitate assembly of the unload valve 
front and rear bushings, it will be necessary to modify the 
Special Nut Tool No. T8510-1/e as shown in Figure 16. 
NOTE - The modified Special Nut may be used for installing 
both previous and current unload valve bushings. 

A new Special Nut Tool No. T8510-1c/3 which is avatlable in 
Service, is similarly designed for installation of both previous 
and current unload valve bushings. 
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When installing the unload valve bushings observe the 
following procedure: 


With reference to Figure 17. 

1. The lift cylinder is marked externally with a colour 
spot adjacent to the unload valve chamber. Select a front 
and rear unload valve bushing with corresponding colour 
markings. (For bushing sizes see “Specifications - 
Chapter 11.) 


Figure 16 
Modification of Special Nut 
Tool No. T8510-1/e 
Flat bottom drill internal bore to specified depth 


Attach the short threaded end of Extension Tool No. 
'T8510-1/a into the Lift Cylinder Bushing Remover and 
Replacer Tool No. T8510 and pass the Extension through 
the unload valve bushing bore from the front end of the 
cylinder. 


2. Place the unload valve front bushing over the Extension 
and locate at the entrance to the bore. 


3. Place the unload valve rear bushing over the Extension 
with the long spigot end facing away from the front bushing. 


4, Screw the modified Special Nut Tool No. T8510-I/e 
on to the extension and locate the counterbore in the nut 
over the spigot end of the rear bushing. 
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Figure 17 
Instatling Unioad Valve Bushings 
1. Modified Special Nut Tool 3. Unload Valve Rear Bushing 


No. T8510-1/e 4, Unload Valve Front Bushing 
2. Extension Tool No. T8510-1/a 5. Tool No. TB510 


5. Lubricate the bushings and steadily turn the tool 
handles to pull the bushings into the bore until the inner 
end of the spigot (the back face of the rear land) on the rear 
bushing is flush with the rear face of the cylinder, The 
bushings are correctly located when the front face of the 
modified Special Nut touches the rear face of the cylinder. 


6. Release the special nut and withdraw the tool from the 
unload valve bushings. 


Alternatively use Lift Cylinder Bushing Remover and 
Replacer Too] No, N-508-A to install the unload valve 
bushings. 


IMPORTANT - After installation of the lift cylinder 
assembly, carry out the Draft Control and Position Control 
Linkage Adjustments as described in this Chapter. 
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4. OVERHAUL LIFT COVER ASSEMBLY 


A. REMOVAL 


1, Ensure the lift arms are in their lowest position. 


2. Remove the top link and disconnect the lift linkage by 
removing the cotter pin and clevis pin from each of the lift 
arms. 


3, Remove the clevis pin securing the draft control main 
spring yoke plunger to the rocker and swing the rocker away 
from the yoke. 


4, Remove the seat assembly and install the Lifting 
Bracket, No. SW2 to facilitate removal of the lift cover. 


5. Clean the area around the cooler valve assembly and 
remove the cap nut, Figure 18. Using a suitable wrench, 
remove the exposed transfer tube from the cooler valve 
housing. 


Figure 18 
Location of Hydraulic Inlet Filter and 
Cooler Valve Assembly 


1. Cooler Valve Assembly 
2. Right-hand Platform 


3. Cap Nut and Transfer Tube 
4. Micronic Inlet Filter 
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6. Clean the lift cover around the gasket joint and remove 
the fifteen bolts securing the lift cover to the rear axle centre 
housing. 


Ford 5600, 6600 and 7600 Less Load Monitor: 


Raise the lift cover assembly clear of the centre housing. 


Ford 5600, 6600 and 7600 With Load Monitor: 


Raise the lift cover assembly approximately 3.5 in (90 mm) 
clear of the centre housing and detach the strut from the 
selector linkage assembly. 


7. Remove the lift cover from the tractor and place on a 
stand with the internal linkage facing upwards. Ensure the 
assembly is not resting on any of the controls. 


B. DISASSEMBLY 


For lift cover disassembly refer to the relevant chapter as 
follows: 


Ford 5600, 6600 and 7600 Less Load Monitor - Chapter 2 
Ford 5600, 6600 and 7600 With Load Monitor - Chapter 6. 


Cc. ASSEMBLY 


For lift cover assembly refer to the relevant chapter as 
follows: 


Ford 5600, 6600 and 7600 Less Load Monitor - Chapter 2. 
Ford 5600, 6600 and 7600 With Load Monitor - Chapter 6. 


When assembling the lift cover components observe the 
following requirements: 


« After installing the retaining washer, lockwasher and bolt 
to each end of the lift cross-shaft, torque one bolt to 
20-30 ft Ibf (27-41 Nm) and secure the tab washer 
Tighten the bolt on the other side until the lift arms fall 
slowly by their own weight then secure the tab washer. 


« After assembly adjust the lift control lever retaining nut 
to maintain a pull of 10-16 Ibf (4.5-7.3 Kg) at the handle 
when the lever is moved through an are of 4-5 in (100- 
125 mm) around the quadrant periphery as measured from 
the bottom stop. 


D. INSTALLATION 


Installation of the lift cover components follows the removal 
procedure in reverse. 
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5, OVERHAUL COOLER VALVE ASSEMBLY 


A. REMOVAL 


1. Clean the area around the cooler valve assembly and 
disconnect the oil cooler feed pipe, Figure 19. 


2. Remove the cap nut then carefully pull the cooler valve 
assembly and dump pipe from the rear axle centre housing 
and discard the gasket. 


B. DISASSEMBLY 


1. Disconnect the dump pipe, remove and discard the 
“O” ring seal, Figure 20. 


2, Withdraw the three retaining bolts and carefully 
remove the cover plate. Discard the gasket. 


3, Extract the spring, spool and sleeve and pin assembly 
from the body. 


C, INSPECTION AND REPAIR 


1. Wash all parts in a suitable solvent and dry with a 
clean lint free cloth or compressed air. 


Figure 19 
Oil Cooler By-Pass Valve Assembly Installed 


1. Oil Cooler Feed Pipe 
2. Cover Plate 
3, Dump Pipe 


4. Cap Nut (Removed) and 
Transfer Tube 


2. Examine the spool and sleeve and pin assembly for 
wear, burrs or scratches. 


Any minor burrs or scratches may be removed with a fine 
abrasive; ensure such parts are thoroughly washed before 
reassembly, 


3, Check the valve spring is not broken or damaged. 
4. Ensure all oil passages are free from obstruction. 
5. Check the spool moves freely within the sleeve. 
6. Renew the “O” ring seal and gaskets. 


D, REASSEMBLY 
1. The reassembly of the oil cooler by-pass valve com- 
ponents follows the disassembly procedure in reverse. 


IMPORTANT - Ensure the slots at the front end of the 
sleeve align with the oil relief gallery porting within the body, 
E. INSTALLATION 


1. The installation of the oil cooler by-pass valve assembly 
follows the removal procedure in reverse. 


©) 


Figure 20 
Oil Cooler By-Pass Valve Assembly 
1. Cover Plate 5. Dump Pipe 
2. Retaining Bolts 6. ‘0’ Ring Seal 
3. Spring 7. Body 
4. Spool 8. Sleeve and Pin Assembly 
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6. OVERHAUL OIL FILTER SUPPORT AND ADAPTOR ASSEMBLY 


Repairs which necessitate removal of the oil filter support 
and adaptor assembly can only be effected after the lift 
cover has been removed as detailed in this Chapter. 


A, REMOVAL 
1. Drain the hydraulic oil from the rear axle centre 
housing. 


2. Unscrew and remove the filter, Figure 21. 


3. Remove the hydraulic pump to centre housing retaining 
bolts and withdraw the pump. 


With Load Monitor: 


Withdraw the brake pedal cross-shaft sufficient distance to 
enable the load monitor fork assembly to be dropped to the 
bottom of the centre housing. To provide extra clearance, 
slide the base of the fork towards the front of the housing. 
For brake cross-shaft removal refer to Part 10, “Rear Axle 
and Brakes’”’. 


Figure 21 
Oil Filter Support and Adaptor Assembly 
Installed 
1. Oil Filter 6. Hydraulic Pump 
2. Spacer 7. Oil Cooler By-Pass Valve 
3. Support Assembly 
4, Tubes 8. Spacer Set Screw 
5. Adaptor 
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4. Slacken the set screw then remove the spacer and 
discard the “O” ring seal. 


5. Carefully tap the end of the support free from the centre 
housing wall. 


6, Withdraw the support and adaptor assembly from the 
centre housing then remove and discard the internal “O” 
ring seal at the pump connection end of the adaptor, 


B, INSPECTION AND REPAIR 


1. Wash all parts in a suitable solvent and dry with a 
clean, lint free cloth or compressed air, 


2. Ensure all oil passages are free from obstruction, 


3, Check the support and adaptor tubes and joints for 
cracks, porosity or damage. 


4. Renew the “O” ring and seal. 


C. INSTALLATION 


1. The installation of the oil filter support and adaptor 
assembly follows the removal procedure in reverse. 


On installation observe the following requirements: 


(®) If replacing the oil filter mounting tube, seal the joint 
between the tube and the support by the application of 
a proprietary sealing compound to Ford specification 
EST-M4GH48-A and tighten the tube to a torque of 
30-35 ft Ibf (40.7-47.5 Nm. 


(#) The hydraulic oil filter must be tightened to ensure the 
spacer contacts the centre housing face before tightening 
the spacer set screw to the specified torque. (See 
“Specifications — Chapter 11".) 


2. Fill the rear axle with the correct grade and quantity 
of oil. (See “Specifications — Chapter 11”,) 
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HYDRAULIC PUMP — 
ENGINE MOUNTED GEAR TYPE 
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1, DESCRIPTION AND OPERATION 


A cross-section of the engine mounted gear type hydraulic pump is shown in Figure 1. 


Cover 

Drive Gear 
Through Bolt 
Circlip 

Plug 


Sryep= 


11. Shaft Seal 
7. Washer 12. Body 
8. Idler Gear Shaft 13. Driven Gear 
9. Housing 14, Bearing 
10. External Gear 15. Threaded Adaptor 
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The pump is mounted on a machined face at the rear, 
left-hand side of the engine and is driven by the camshaft, 
through helical gears, to give a ratio of engine to pump 
rey/min of 1:1.06. 


Hydraulic oil is supplied to the pump from the rear axle 
centre housing through an external pipe which connects 
to an intake port in the pump cover. Before entering the 
pump, the oil first passes through a replaceable micronic 
filter which screws onto a threaded adaptor mounted in 
the cover, 


A set of spur gears, incorporated in the body of the pump, 
supplies oil to the hydraulic power lift. The spur gears are 
supported in aluminium bearings incorporating steel bushes 
with porous bronze and P.T.F.E, plus lead linings. 


On entering the pump, the oil fills the spaces between the 
teeth of the revolving gears and is then carried around, 
within the pump body, to a point where the teeth in the 
two gears come into mesh. As the oil cannot pass back 
between the gears it is forced out of the pump body to an 
outlet port in the pump cover. The oil is then transmitted 
through an external pipe to the base of the rear axle centre 
housing and from there, via internal passages, to the lift 
cover. 


2. OVERHAUL HYDRAULIC LIFT PUMP 


ane 


Figui 
Hydraulic Gear Pump — Exploded 


1. Cover 7. Idler Gear Assembly 13, External Gear 
2. Stuffer Strip 8. Key 14. Housing 

3. Pressure Loading Ring 9. Locknut 15. Bearing 

4. Sealing Ring 10. Circtip 16. Drive Gear 
5. Threaded Adaptor 11. Plug 17. Driven Gear 
6. Bearing 12. Lockwasher 18. Body 
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Figure 3 
Removing External Gear Housing Plug 


1. Plug 3 Pliers with Relieved Jaws 


2. External Gear Housing 


A. Removal 
1, Thoroughly clean the pump at the cover area before 
removal, 


2. Disconnect the intake and pressure tubes from the 
pump cover. Ensure leakage is prevented and dirt is 
excluded from the system by covering the pipes with a 
clean cloth, 


3. Remove the retaining bolts, dowel bolts and lock- 
washers and lift the pump off the tractor. 


With reference to Figure 2. 
1. Mark the housing, body and cover to facilitate correct 
re-assembly, 


2. Unscrew the filter. 


3. Remove the circlip and large dished plug in the 
external gear housing to expose the pump external drive 
gear. 


NOTE - To facilitate removal of the plug use a pair of pliers 
with the jaw tops relieved, as shown in Figure 3. 
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Figure 4 
Removing External Gear Retaining Nut 


3. Soft Jaw Vice 
4. External Gear Retaining Nut 


1. Pump Assembly 
2. Idler Gear 


4. Mount the pump in a soft-jawed vice gripping the 
idler gear, see Figure 4. 


5, Release the tab washer and unscrew the external gear 
retaining nut, 


6. Remove the pump from the vice. 


7. Remove the four through bolts securing the pump 
cover and body to the external gear housing. 


8. Use a soft faced mallet to separate the external gear 
housing and rear cover from the body then tap the end of 
the pump drive gear shaft to release the external gear from 
the shaft taper. 


IMPORTANT - When performing this operation great care 
must be taken to avoid damage to: 

(2) the threads on the end of the pump drive gear shaft, and 
(a) the shaft seal by allowing the key to foul the seal. 


9. Remove the external drive gear and key. 
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Figure 5 


Removing Idler Gear Shaft Plug Retaining Circtip 
3. Rod 


1. Circlip 
2. Screwdriver 
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Figure 6 

Removing idler Gear Shaft Plug 
1, Idler Gear Housing 
2. Plug 


4. Access Hole 


3. Bleed Hole 
4. Air Line 


Figure 7 
Pump Beering 
A. Pump Inlet B. Pump Outlet 
1. Reheved Radius 3. Seal Bndge 
2. Recess on Face adjacent to Gaars 4, Lubrication Scrolls 


10, Withdraw the bearings and gear assembly from the 
pump body, carefully noting their original positions. 


Il, Remove the circlip from the end of the idler gear 
shaft by inserting a thin rod through the access hole in the 
housing, Figure 5. 


12. Remove the plug from the end of the idler gear shaft 
by giving the housing a sharp tap on a wooden block, 


NOTE - If the plug fails to drop out of the kowsing, remove 
by directing compressed air into the bleed hole located on the 
plump to engine mounting face, see Pigure 6. 


13, Remove the idler gear shaft, idler gear and two 
washers. 


C. Inspection and Repair 

1, Wash all parts in a suitable solvent to remove any 
foreign particles and dry with a clean, lint-free cloth or 
compressed air 


2. Examine each bearing for wear on the face and in the 
bore. Pay particular attention to the condition of the 
lubricating scrolls and the seal bridge, Figure 7. At the 
stage of major overhaul, bearings should be renewed but 
light score marking may be removed by polishing as 
follows: 


(i) Place a sheet of ‘O’ grade emery paper, lubricated 
with paraffin, on a truly flat surface, then polish the 
bearing face using light rotary motion. 


(ii) Outer diameter may be lightly polished to obtain 
free movement in the body. 


3. Inspect the pump body for external damage and cracks. 
Examine the bores for wear and damage. 


CHAPTER 9 


Figure 8 
Gear Track in Body 
C, Bore Diameter (Bearing Location) 
D. Depth of Gear Track 


A Inlet Side 
8, Outlet Side 
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NOTE — It is normal for the gears to cut a light track on the 
inlet side of the body bore and providing the depth of the track 
does not exceed 0.004 tn (0.10 mm) the body is re-usable. 
Using an internal micrometer measure the body bore at the 
bearing location and then at the track position to assess the 
track depth, see Figure 8. 


Burrs at the edge of the gear track should be removed with 
‘O’ grade emery paper. 


4. Examine the gears for scored or worn side faces or 
journals, damaged teeth, thread or keyway and surface 
cracks, Slight wear and scoring on the journals may be 
erased by mounting between lathe centres and polishing 
with ‘O’ grade emery paper lubricated with paraffin. 
Lightly scored side faces may be renovated by sandwiching 
emery paper between the gear face and a scrap bearing and 
rotating the gear, Figure 9. 


Figure 9 
Polishing Gear Faces 
1. Gear 3. Scrap Bearing 
2. Emery Paper ‘O° Grade 
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Figure 10 
Gear Pairing 


B. Gear Widths Paired within 
0.0002 in (0.005 mm) 


A. Journals Paired within 
0,0005 in (0.013 mm) 


IMPORTANT — Whilst servicing the drive and driven gears, 
Particular attention must be paid to the following points: 


(f) Gear widths of drive and driven gears must be within 
0.0002 in (0.005 mm) of each other to ensure satisfactory 
pump efficiency, see Figure 10. 


(fi) Journals must be within 0.0005 in (0.013 mm) of each 
other, Figure 10, 


(ii!) Gear faces must be flat. This feature may be checked by 
blueing a bearing face and rotating against the gear. This 
check will also reveal any sharp edges on the teeth. 


5. Inspect the cover for damage or cracks, particularly 
adjacent to the ports, filter connection and pump face. 
Ensure the internal passages are clear. 


6. Check the external gears and housing for damage, 
wear or cracks, Ensure the idler gear runs freely on the 
shaft, 


7. New seals and ‘O’ rings should be installed when 
servicing the pump. 
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In the event of components being unsuitable for further 
use the advisable action is to clean out the hydraulic 
system and replace the complete pump unit. Worn com- 
ponents can, in an emergency, be replaced but the follow- 
ing points must be noted: 


(i) Under working conditions, hydraulic pressure within 
the pump loads the gears towards the inlet side of the 
body thereby cutting the running track. If the bearings 
or gear journals wear, the gears move over thus 
deepening the track, 


(ii) If the running track is worn past or to the limit for 
re-use, the installation of new bearings will re-centre 
the gears and prevent the tips of the teeth bottoming 
in the track thereby resulting in pump inefficiency. 


Figure 11 
Position of Sealing Rings and Relationship of 
Bearings to Inlet Side of Body 
A. Inlet B. Outlet 


1. Stuffer Strip 3. Pressure Loading Ring 
2. (Relieved) Radius on Outlet 4. Outer Sealing Ring 
Side of Pump 


D, Re-Assembly 

IMPORTANT - If used bearings are to be refitted they should 
be installed in their original positions, Inspection of the bearings 
indicates rwo distinct features which may be wsed to ensure 
correct location, 

(i) A V-shaped recess in the bearing face. 

(it) Reliewed radii on one side of the bearing. 

Assemble the bearings with the Y-shaped recesses adjacent to 


the gear faces and the relieved radii facing the outlet side of 
the body, see Figures ? and U1. 


1, Lightly lubricate all parts with hydraulic oil. 


2 Seals and ‘O’ rings should be coated with petroleum 
jelly and care taken to ensure the pump sealing rings do 
not become misplaced during r-assembly, Figure 11. 


3. The cavity between the lips of the shaft seal should be 
wacked with high melting point grease, 


4. Press the housing on to the body dowels. 


5. Assemble the bearings and gear into the body bere. 


6. Press the cover on to the body dowels, 
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7. Install the through bolts and tighten to a torque of 
35-40 Ibf ft (48-54 Nm). 


8. Fit the shaft key, external drive gear, tab washer and 
retaining nut on to the drive shaft taper. Tighten the nut 
to a torque of 40-45 Ibf ft (54-61 Nm) and turn up the tabs 
of the washer. 


9. Install the dished plug and circlip into the external 
gear housing. 


10, Install the idler gear, two washers, shaft, plug and 
circlip into the housing. 


IMPORTANT - Ensure the plug is assembled with the slot 
towards the shaft. 


11, If the pump is not to be re-used immediately, the 
ports should be sealed with dust caps. 


E. Installation 
Installation of the engine mounted gear type hydraulic 
pump follows the removal procedure in reverse. 


IMPORTANT — Ensure a new ‘O” ring seal is installed in 
the pump to exsure an airtight seal with the inlet tube, 
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HYDRAULIC PUMP - INCREASED CAPACITY 
TRANSMISSION MOUNTED GEAR TYPE 
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1, DESCRIPTION AND OPERATION 


A cross-section of the increased capacity transmission mounted gear type hydraulic pump is shown in Figure 1, 


Figure 1 
Cross-section of Increased Capacity Transmission Mounted Hydraulic Gear Type Pump 

Rear Cover 7. Front Cover 13, Roll Pin Dowel 

Rear Driven Gear Shaft 8. Driven Gear 14. Front Gear Bearing 
. Rear Driven Gear 9, Tab Washer 15. Rear Drive Gear 

Rear Gear Bearing 10. Nut 16, Pressure Plate 
. Front Drive Gear 11. Shaft Key 

Shaft Seal 12. Front Driven Gear 
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The increased capacity pumps are tandem gear type units 
mounted at the lower right-hand side of the rear axle 
centre housing. 


There are three transmission mounted hydraulic gear type 


pumps available and each pump is specified for a particular 
model range as follows: 


(i) Ford 4100 and 4600 
(ii) Ford 5600, 6600 and 7600 -Less Dual Power 
(iii) Ford 5600, 6600 and 7600 - With Dual Power 


‘The pumps are basically of similar design and any differ- 
ences which exist between them are explained throughout 
this Chapter. 


‘The hydraulic pump for the Ford 4100 and 4600 models is 
driven directly by a gear splined to the rear end of the 
P.T.O, countershaft whilst the pump drive for the Ford 
5600, 6600 and 7600 models is taken, via an idler gear, 
from a gear on the independent P.T.O. drive clutch hub. 


Two sets of spur gears are incorporated within the bodies 
of the new pumps. The front gears pump oil to the 
hydraulic power lift whilst the smaller rear gears pump oil 
to the independent P.T.O. clutch energising and lubrica- 
tion circuits. 
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NOTE - For the Ford 5600, 6600 and 7600 models with 
Dual Power, the hydraulic power lift return circuit oil is 
utilised to pressure lubricate the Dual Power transmission and 
a larger set of rear gears ensure an adequate flow of wil to 
energise both the Dual Power and P.T.O. hydraulic clutches. 
The rear pump circuit features a separate relief valve. 


The two sets of gears, which are coupled together and 
revolve at the same speed, are in constant operation when- 
ever the engine is running. 


Hydraulic oil is supplied to the pump from the rear axle 
centre housing reservoir via a replaceable full flow micronic 
intake filter, On entering the pump the oil fills the spaces 
between the teeth of the revolving front gears and is then 
carried around, within the pump body, to a point where the 
teeth of the two gears come into mesh. The oil is then 
expelled through an outlet port into a passage formed in 
the pump flange and incorporating a relief valve to prevent 
the pump being overloaded. For the Ford 4100 and 4600 
models this passage is vertical and connects via a feed pipe 
to the flow control valve plate. For the Ford 5600, 6600 
and 7600 models the passage is horizontal and connects to 
a vertical drilling, within the wall of the rear axle centre 
housing, leading to the hydraulic lift cover. 


Hydraulic intake oil also passes to the rear pump gears via 
a transfer passage drilled within the pump body. The oil is 
carried around, by the rotating rear gears, before being 
expelled through a rear outlet port into a passage formed 
in the pump flange. This passage leads to a port on the 
pump mounting face which directs the oil, through the 
wall of the rear axle centre housing, into a rigid pipe 
leading to the independent P.T.O. clutch control valve 
assembly. 


2. OVERHAUL HYDRAULIC LIFT PUMP 


A. REMOVAL 


1. Drain the oil from the rear axle centre housing. 


2. Disconnect the two brake pedal return springs from 
the right-hand platform. 


3, Remove the right-hand platform. 
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4. Withdraw the pump to rear axle centre housing 
retaining bolts. 


5. Remove the pump from the side of the rear axle 
centre housing. 


NOTE = For Ford 4100 and 4600 models the externally 
located feed pipe, connecting the pump to the flow control 
valve plate, must be pushed upwards a sufficient distance to 
facilitate removal of the pump. 


B, DISASSEMBLY 


An exploded view of the hydraulic pump is shown in 
Figure 2. 


NOTE - For Ford 5600, 6600 and 7600 modets remove the 
adaptor from intake pipe of the pump and discard the ‘O” 
ring seal, 


1, Straighten the locking tab and remove the external 
driven gear retaining nut. 


2, Withdraw the external driven gear from the shaft. 
3, Remove the shaft key. 


4, Remove the front cover retaining bolts and washers 
and withdraw the front cover, 


5, Pull the front drive gear and bearing from the pump 
body, 
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6. Separate the front drive gear from the bearing, 
7. Withdraw the front driven gear from the pump body. 


8. Remove the rear cover retaining bolts and washers and 
withdraw the rear cover. 


NOTE-For Ford 5600, 6600 and 7600 models with Dual 
Power the rear cover incorporates a circuit relief valve, 


9. Extract the pressure plate from the rear of the pump, 


10. Using a pair of long-nose pliers remove the rear 
gears, 


11. Withdraw the rear gear bearing, 
NOTE - To facilitate removal of the rear gear bearing it 


may be necessary to push the bearing from the rear using a 
suitable rod inserted in the oil transfer passage. 


Hydraulic Gear Pump — Exploded 


1. Rear Cover 7. Front Drive Gear 13, Shaft Key 

2, Pressuse Plate 8. Front Gear Bearing 14. Front Cover 

3. Outer Sealing Ring 9. Front Seal 15. Front Driven Gear 
4. Pressure Loading Ring 10. Nut 16. Rear Gear Bearing 
5, Rear Driven Gear 11, External Driven Gear 17. Roll Pin Dowel 
6. Pump Body 12. Tab Washer 18. Rear Orive Gear 
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Figure 3 
Circuit Relief Valve — Ford 5600, 6600 and 
7600 Models with Dual Power 
1. Rear Cover 3. Spring 
2. Ball 4. Retaining Screw 


For Ford 5600, 6600 and 7600 models with Dual Power: 


Unscrew the circuit relief valve retaining screw and with- 
draw the spring and ball from the rear cover, see Figure 3, 


C, INSPECTION AND REPAIR 

1, The inspection and repair procedures for the increased 
capacity transmission mounted gear pumps are the same as 
those for the engine mounted gear type pump — Refer to 
Section 2 Chapter 9. 

For Ford 5600, 6600 and 7600 models with Dual Power: 


(i) Check the circuit relief valve spring is not damaged or 
broken. 


(ii} Check the ball moves freely in the locating bore, 

D. RE-ASSEMBLY 

The re-assembly of the increased capacity hydraulic gear 
type pumps follows the disassembly procedure in reverse. 


When re-assembling the pump, note the following: 


1, Lightly lubricate all parts with hydraulic oil. 
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Figure 4 
Position of Sealing Rings and Relationship of 
Bearings to Inlet Side of Body 
A. Inlet 8, Outlet 
1. Relieved Radius on Outlet 3. Back Up Strip 


Side of Pump 
2. Pressure Loading Seal 


4. Seal Back Up Ring 
5. Pressure Loading Strip 


2. Seals and ‘O’ rings should be coated with petroleum 
jelly and care taken to ensure the pump sealing rings do 
not become misplaced, 


3. Coat the seal lip with grease, 


IMPORTANT - If used bearings are to be refitted, they 
should be installed in their original positions. Inspection of the 
bearings indicates two distinct features which may be used to 
ensure correct location. 


Gi) A Y-shaped recess in the bearing face. 
(ii) Relieved radii on one side of the bearing, 


Assemble the bearings with the Y-shaped recesses adjacent to 
the gear faces and the relieved radii facing the outler side of 
the body, see Figure 4. 


E. INSTALLATION 


The installation of the increased capacity hydraulic gear 
type pumps follows the removal procedure in reverse. 


PRESSURE TESTING THE HYDRAULIC PUMP 


FORD 2600 & 3600 MODELS WITH ENGINE 
MOUNTED PISTON TYPE PUMP 


For pressure test procedure refer to Chapter 5. 


FORD 2600 & 3600 MODELS WITH ENGINE 
MOUNTED GEAR TYPE PUMP AND 

FORD 4100 & 4600 MODELS WITH INCREASED 
CAPACITY TRANSMISSION MOUNTED 

GEAR TYPE PUMP 


Install an Auxiliary Service Selector Valve and pull out the 
spool to the furthest position. 


NOTE — Ensure the accessory plug, situated at the top of the 
selector valve housing, is tight to prevent oil leakage. 


Figure 1 


Pressure Testing — Engine Mounted Gear Type Pump — 
Ford 2600 and 3600 
1. Thread Adaptor Too! No. 4. T-Piece Adaptor Tool No. 
8503-7 78503-1/1 
2. Flow Control Knob 5. Load Valve Too! No. 
3. Pressure Gauge Tool No. T8503-1/b 
T8503 6. Hose Tool No. T8503-4/d 
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For Dealers having T.8503 Test Equipment: 

Remove the centre plug from below the flow control knob, 
Figure 1, Install ““T” Adaptor Tool No, T.8503-1/f fitted 
with pump Thread Adaptor Tool No, 18503-7 in the 
plug aperture. To one side of the “T” Adapror attach 
Pressure Gauge Tool No. T.8503 and to the other side 
install the Load Valve Tool No, T.8503-1/b and Hose 
Tool No. T.8503-4/d leading back to the rear axle filler 
plug. 


For Dealers having N-1100 Test Equipment: 

Remove the centre plug from below the flow control knob, 
Figure 2. Install Fiming Tool No. 6211 in the plug 
aperture and connect “T"'-Fitting Tool No. N-1100-L, 
Load Valve Tool No. N-1100-N, a 0:25 3.0 in (6.35% 
76.2 mm) Pipe Nipple and a 0.5 in (12.7 mm) Low Pressure 
Hose leading back to the rear axle filler plug. From the 
“T”-Fitting connect Adaptor Tool No, N-1100-H and 
Pressure Gauge Tool No. N-1100-3, 


° 
| 


Figure 2 
Pressure Testing — increased Capacity Transmission 
Mounted Gear Type Pump — Ford 4100 and 4600 


1. Fitting Tool No. 62114 6. Load Valve Tool No. 
2. Flow Control Knob N-1100-N 
3. Adaptor Tool No, N-1100-H 7, 0,25 x3.0in (6,35 x 76.2mm) 
4. Pressure Gauge Tool No. Pipe Nipple 
N-1100-3 8. 0.6in (12.7 mm) Low 
5. T-Fitting Too! No, Pressure Hose 
N-1100-L 
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Procedure 
1, Fully open the loading valve, start the engine and run 


at 1650 rev/min, 


2. Place the lift control lever(s) in the fully raised position. 
NOTE - Return the control lever(s) to the lower position before 
pushing the selector valve to the innermost position. 


3. Gradually close the loading valve and observe the 
pressure gauge reading which should steadily rise to the 
relief valve full opening pressure, see “Specifications”. 


2. SPECIFICATIONS 
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FORD 5600, 6600 & 7600 MODELS WITH 
INCREASED CAPACITY TRANSMISSION 
MOUNTED GEAR TYPE PUMPS 


For pressure test procedure refer to Chapter 5, 


NOTE - The increased capacity hydraulic pumps for the 
Ford 5600, 6600 and 7600 models also feature a pressure 
testing point at the end of the horizontal passage incorporating 
the pressure relief valve. 


LIFT CYLINDER AND PISTON DIAMETER (Nominal) 


Ford 2600 
Ford 3600 
Ford 4100 
Ford 4600 
Ford 5600 
Ford 6600 
Ford 7600 


3in 
3in 

3.5 in 
3.5 in 
3.75 in 
4.125 in 
4,125 in 


76mm 
76mm 
89 mm 
89 mm 
95 mm 
105 mm 
105 mm 


VALVE OPENING PRESSURES 


Ford 2600 & 3600 


Lift Cylinder Safety Valve Opening Pressure 2750-2850 Ibf jin? 
193-200 kg/cm? 
193-200 bar 


Oil Cooler Valve Opening Pressure 35-45 Ibf/in? 
2.5-3.2 kglem?® 
2.4-3.1 bar 


Check Valve Opening Pressure 71-93 Ibfjin? 
5.0-6.5 kg/cm? 
4.9-6.4 bar 


Ford 4100 & 4600 — Ford 5600, 6600 & 7600 


2850-2950 Ibf/in* 2850-2950 Ibfjin? 
200-207 kg/cm? 200-207 kg/cm? 
200-206 bar 200-206 bar 
35-45 Ibf/in? 35-45 Ibf/in? 
2.5-3.2 kg/cm? 2,5-3.2 kg/cm? 
2.4-3.1 bar 2.4-3.1 bar 
71-93 Ibf/in? 70-85 ibfjin? 
5.0-6.5 kg/cm? 5,0-6.0 kgicm? 
4.9-6.4 bar 4,9-5.9 bar 


PRESSURE RELIEF VALVE 


Minimum Crack-off Pressure 
Fully Opening Pressure 
Tightening Torque 

Shim Thickness 


Maximum Permissible Thickness of Shim 
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2400 Ibf/in? 


2550-2650 Ibf/in? 


20-25 ft Ibf 
0.01 in 
0.015 in 
0.08 in 


(169 kg/cm?) (168 bar) 
(179-186 kg/em*) (178-186 bar) 
(27-34 Nm) 

(0.254 mm) 

(0.318 mm) 

(2.03 mm) 


Actuating Follower Shim Thickness 


Draft Control Spring Shim Thickness 


Ford 2600, 3600 
Flow Capacity - Front Pump 


Ford 4100, 4600 
Flow Capacity - Front Pump 
- Rear Pump 


Ford 5600, 6600, 7600 - 

Less Dual Power 

Flow Capacity - Front Pump 
- Rear Pump 


Ford 5600, 6600, 7600 ~ 

With Dual Power 

Flow Capacity - Front Pump 
- Rear Pump 


Ford 2600 
Rated Pump Output 


Ford 3600 
Rated Pump Output 
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FLOW CONTROL VALVE LINKAGE 
Ford 2600 (where fitted), 3600, 4100 and 4600 


0.01 in 


DRAFT CONTROL MAIN SPRING 
Ford 3600, 4100 and 4600 
0.015 in 


0.020 in 
0.025 in 


HYDRAULIC PUMP — GEAR TYPE 


Imp galls|min U.S. galls|min Litres/min 

6.9 8.3 313 

7 8.4 31.6 

1.37 1.64 6.23 
17 93 35.00 
0.83 1.00 3.77 
47 93 35.00 
1.52 1,82 6.87 


HYDRAULIC PUMP - PISTON TYPE 


Imp galls/min U.S, galls|min Litres|min 
3.41 4.09 15.5 
4,23 5.08 19.6 


(0.254 mm) 
(0.381 mm) 
(0.508 mm) 
(0,635 mm) 
Pump Speed Engine Speed 
2130 rpm 2000 rpm 
1515 rpm 2200 rpm 
1515 rpm 2200 rpm 
1680 rpm 2100 rpm. 
1680 rpm. 2100 rpm. 
1680 rpm 2100 rpm 
1680 rpm 2100 rpm 
Pump Speed Engine Speed 
2130 rpm 2000 rpm 
2130 rpm 2000 rpm 
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TORQUE SPECIFICATIONS 


Ford 2600, 3600, 4100 and 4600 


Filbf — Mkg 


Lift Cylinder Retaining Bolts 75-80 10.4-11.0 102-109 
Lift Cover Retaining Bolts 70-85 = 9.7-11.7 95-115 
Accessory Cover to Lift Cover Bolts 50-70 7.0-9.7 68-95 


Centre Bolt 12-15 1,.7-2.1 17-20 
Control Valve Baffle Plate and Rear Plate 
Retaining Bolts 
Quadrant Assembly to Quadrant Support 
Retaining Bolts 
Quadrant Support to Lift Cover Housing 


Retaining Bolts Control Valve Lever 


3.3-4.2 33-41 


31-41 


48-64 


Adjustable Stop Retainer Nut 23-30 31-41 
Draft Control Spring Housing Bolts 30-50 41-68 
Check Valve Plug 45-55 61-75 
Flow Control Plate Retaining Bolts 35-47 . 48-64 
Hydraulic Piston Pump Cover Bolts _- — _ 
Hydraulic Piston Pump Drive Housing Bolts — _ _ 
Hydraulic Piston Pump Shaft Nut a _— _— 
Lift Cylinder Safety Valve 75-90 10.4-12.4 102-122 


Engine Mounted Gear Pump to Engine 
Retaining Bolts 

Hydraulic Gear Pump to Transmission 
Housing Retaining Bolts 

Hydraulic Gear Type Pump Through Bolts 


Lift Cylinder Retaining Bolts 165-200 23-28 224-271 
Lift Cover Retaining Bolts 100-125 14.0-17.5 135-169 
Accessory Cover to Lift Cover Bolts 42-56 5.8-7.7 57-76 
Centre Bolt 15-21 20-29 
Quadrant Assembly to Lift Cover Housing Bolts 42-56 57-76 
Hydraulic Pump to Rear Axle Centre Housing Retaining Bolts 43-57 58-77 
Front and Rear Control Valve Retaining Plate Bolts 27-37 37-50 
Position Control Rod Nut 15-20 20-27 
Draft Control Nut Set Screw 20-25 8-3. 27-34 
Lift Cylinder Safety Valve 75-0 10.4-12.4 102-122 
Oil Filter Spacer Set Screw 46 0.6-0.8 5.4-8.1 
Lift Cylinder to Oil Cooler Valve Transfer Tube 25-30 3,5-4,2 34-41 
Transfer Tube Cap Nut 20-25 2.84.0 27-34 
Oil Cooler Valve Assembly Retaining Plate Bolts 7-11 1.0-1.5 9.5-15.0 
Oil Cooler Valve to Dump Pipe Nut 40-50 5.5-6.9 54-68 
Oil Cooler Valve Dump Pipe (Internal) to Elbow Retaining Nut 20-30 2.8-4,2 27-41 
Supply Passage Socket Headed Plug 20-25 28-35 27-34 


Hydraulic Lift Filler Plug 48-55 
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FORD 2600, 3600, 4100 & 4600 


TABLE 1 
UNLOAD VALVE BUSHING SIZES 


[— (ins) (mm) 
1.0016 25.441 
1.0014 25.436 Red/White 
1,0014 25.436 
1,0012 25.431 Green/White 
1.0012 25.431 
1,0010 25.425 Orange 
1.0010 25.425 
1,0008 25.420 Green 
1.0008 25.420 
1.0006 25.415 Yellow 
1.0006 25.415 
1.0004 25.410 Blue 
1,0004 25.410 
1.0002 25.405 White 
1,0002 25.405 


1,0000 25.400 Blue/White 


TABLE 3 | 
CONTROL VALVE BUSHING SIZES 


Green/White 


Orange 


Green 


Yellow 


Blue/White 


TABLE 2 TABLE 4 
FEATHERING VALVE BUSHING SIZES CONTROL VALVE SIZES 
(ins) (mm) 
1.0014 25.436 
1.0012 25.431 Green/White Orange 
1,0012 25.431 
1,0010 25.425 Orange 
1.0010 25.425 sm 
1,008 25.420 Green 
1.0008 25.420 
1.0006 25.415 Yellow Yellow 
1.0006 25.415 
1.0004 25.410 Blue 
1.0004 25,410 Bie 
1.0002 25.405 White 
1.0002 25.405 
1.0000 25.400 Blue/White White _} 
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FORD 5600, 6600 & 7600 


TABLE 1- BY-PASS VALVE SIZES TABLE 3- UNLOAD VALVE PLUG GRADES | 
— 

(ins) (mm) 
0.6680 16,9672 
0.6678 16.9621 Green 
0.6678 16,9621 
0.6676 16.9570 Yellow 
0.6676 16,9570 
0.6674 16.9520 Blue 
0.6674 16.9520 
0.6672 16.9469 White 
0.6672 16.9469 


0,6670 16,9418 Blue/White 


TABLE 2- UNLOAD VALVE BUSHINGS 


Blue/White 


TABLE 4~ CONTROL VALVE BUSHING SIZES 


Green 


1.0008 25.420 
Yellow 


1.0000 25.400 Blue/White 
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it connor vate sass 


(ins) (mm) 


0.5928 15.057 
0.5927 15.055 


0.5926 15.052 
0.5925 15.050 


0.5923 15.044 
0.5921 15.039 


REAR AXLE AND HYDRAULIC OIL 


OIL CAPACITY 


Live P.T.O. Imp Qts 20.5 20.5 
U.S. Qts 24.6 24.6 
(Litres) (23.3) (23.3) 


Transmission P.T.O. Imp Qts 
U.S. Qts 
(Litres) 


Independent P.T.O. Imp Qts 
U.S. Qts 
(Litres) 


Transmission Imp Qts 
(Less Dual Power) U.S. Qts 
(Litres) 


*Rear Axle Imp Qts 
(Less Dual Power) U.S. Qts 
(Litres) 


*Transmission/Rear Axle Imp Qts 
(With Dual Power) U.S. Qts 
(Litres) 


*Transmission/Rear Axle Imp Qts 
(With or Less Dual Power) U.S. Qts 
(Litres) 


*With Two Speed P.T.O. installed, these oil capacities should be increased by 3.2 Imperial Quarts, 3.8 U.S. Quarts (3.6 Litres). 


LUBRICANTS 

Ford Specification Ford M2C134-A 
Ford M2C86-A 

General Specification SAE 80 E.P. 
SAE 20W/30 
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3. SPECIAL TOOLS 


Tool No. Description Tool No. Description 

sw2 Lifting Bracket T8510 Bushing and Plug Remover and Replacer 

T.8518 Lifting Bracket T.8510-1/a Extension 

sw3 Setting Gauge T.8510-1/b Extension 

or SW508 Setting Gauge T.8510-1C/3 | Special Nut 

SW28 or Setting Gauge T.8510-1/g Extension 

6210 Setting Gauge .8510-I/h | Special Nut 

swo Seal Replacer T.8510-1/k Guide and Stop Adaptor 

'T.8503 Pressure Gauge T.8510-1B/n_| Adaptor 

T.8503-1/b Load Valve 

T.8503-1/f “Tee” Piece Adaptor = 

‘T.8503-1/g Swivel Adaptor N-508-A Bushing Remover and Replacer 

T.8503-4/a ‘Thread Adaptor 

T.8503-4/b Thread acres T.8511 Check Valve Seat Replacer 

T.8503-4/d Hose Assembly or 

TANS7 Thread Adaptor NCA.997 Check Valve Seat Remover and Replacer 
NCA.997-A Adaptor 
N-881-B Needle Bearing Replacer 


or 
N-881-C Oil Seal Replacer 


NCA.600G Seat Remover 
NCA,.600EA — Scat Replacer 


N-1100-3 Pressure Gauge 

N-1100-C Fitting 1003 Puller-Single End Arm (Large) 
N-1100-G Fitting 951 Pulling Attachment (small) 
N-1100-H. Adaptor 625-6 Shaft Protector 

N-1100-J Hose Assembly 943, Internal/External Pulling Attachment 
N-1100-L “Tee” Fitting 943-S Slide Hammer 

N-1100-N Load Valve 630-3 Step Plate Adaptor 

N-1100-P Fitting 630-11 Step Plate Adaptor 

N-1100-Q Hose Assembly SW27 or Bushing Locator Tool 

6211 Fitting 6209 Bushing Locator Tool 


Page 12 


Part 11 
HYDRAULIC SYSTEMS 


Chapter 11 


TROUBLE SHOOTING, SPECIFICATIONS 
AND SPECIAL TOOLS — 

FORD 2600, 3600, 4100, 4600, 5600, 
6600 & 7600 TRACTORS 


Section 
L Trouble Shooting .. 
2. Specifications 
3. Special Tools 


1. TROUBLE SHOOTING 


‘The most important factor to consider in hydraulic system 
trouble shooting is verification of the problem by observing 
the operation of the system. 


To assist in the diagnosis of the fault determine under 
which of the following headings the problem may be 
classified ; 

(a) Failure to Lift. 

(6) Stow Lift or Failure to Lift under Load, 

(c) Lift and No Drop, 


(d) Lift with Control Lever in Lower or Neutral but Drops 
when Engine Stopped and Control Lever in Lower. 


(e) Implement Lifts but Drops when Control Lever in 
Neutral or Raise Position. 


Appropriate fault finding procedure charts are provided in 
the following pages but, before uttempting to diagnose a 
fault in the hydraulic system, conduct certain preliminary 
checks as follows: 


1, Ensure the Auxiliary Services Control valve is pushed 
fully in, 


2. Check external linkage is free from obstruction. 


3, Ensure the hydraulic oil in the rear axic is of the correct 
grade and quantity. 


4. Ensure the hydraulic piston type pump (where fitted) 
is primed. 

5. Attempt to lift in Position Control. 

6. Attempt to lift in Draft Control. 


NOTE ~ If the problem occurs in Position Control but not in 
Draft Control (or vice-versa) an internal linkage fault is 
indicated, 


‘The fault finding procedure charts follow a logical sequence 
of operations to facilitate fault diagnosis with the minimum 
amount of work and duplication. 


FAULT FINDING PROCEDURE 
NOTE-An Auxiliary Service Selector Valve must be 
installed for diagnosis af certain hydraulic system faults an 
Ford 2600, 3600, 4100 and 4600 models. 


1. Attach suitable weights or an implement to the lift arms. 
2. Start the engine and set at 1650 rev/min, 


3, Select Draft Control and move the lift contro! lever to 
the top of the quadrant. 


4. Adjust the Flow Control knob (whe = fitted) to give the 
maximum flow. 


5, Observe and diagnose the operation of the hydraulic 
system according to the instructions shown on the appro- 
priate chart. 
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(a) FAILURE TO LIFT 


Check: Pressure Relief Valve 
or 


Replace with Valve of Known 
Correct Setting 
Pressure Relief Valve Blows Pressure Relief Valve Does 
Not Blow 
Check: Implement too Heavy, Pull out Auxiliary Services 
Seized Cross Shaft, Control Valve 
Seized Piston 
Pressure Relicf Valve Blows Pressure Relief Valve 
Does Not Blow 
Check: Piston Seals, Pressure Test 
Lift Cylinder Wear Hydraulic Pump 
or Cracking, 
Lift Cylinder Safety 
Valve, “O” Ring Seals 


No Pressure Constant System Low Pressure but Higher 
Back Pressure than System Back Pressure 
Check: Pump Drive, Check: Unload Valve, Check: Worn Pump, 
Feed Pipes and “O” Rings, Control Valve, Intake Filter, 
Intake Filter Feathering Valve, Feed Pipes and 
Internal Linkage “O” Rings, 
Flow Control, 
Unload Valve Plug, 
Feathering Valve 
Plug, Lift Cylinder 
Loose or Blown 
“O” Rings 
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(8) SLOW LIFT 
or 
FAILURE TO LIFT UNDER LOAD 


Check: Pressure Relief Valve 


or 
Replace with Valve of Known 
Correct Setting 
Pressure Relief Valve Blows Pressure Relief Valve Does 
Not Blow 
Check: Implement too Heavy, Pull out Auxiliary Services 
Blocked Oil Galleries Control Valve 
Pressure Relief Valve Blows Pressure Relief Valve 
Does Not Blow 
Check: Piston Seals, Pressure Test 
Lift Cylinder Wear, Hydraulic Pump 
Lift Cylinder 
Safety Valve, 
“O”-Ring Seals 
Constant System Back Pressure Low Pressure but Higher 
than System Back Pressure 
Check: Unload Valve, Control Valve, Check; Worn Pump, 
Featherine Valve. Intake Filter, 
Feed Pipes and 
“O”-Rings, 
Flow Control, 
Unload Valve Plug, 
Feathering Valve 
Plug, Lift Cylinder 
Loose or Blown 
“O”-Rings 
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© LIFT AND NO DROP 


Check: Draft Control 
Main Spring Adjustment, 
Control Valve Stuck in 
Lift Position 


(d) LIFT WITH CONTROL LEVER IN LOWER OR 
NEUTRAL BUT DROPS WHEN ENGINE STOPPED 
AND CONTROL LEVER IN LOWER 


Check: Unload Valve Stuck in Lift Position, 
Feathering Valve Stuck in Lift Position 


(e) IMPLEMENT LIFTS BUT DROPS 
WHEN CONTROL LEVER IN NEUTRAL 
OR RAISE POSITION 


Fully Raise sehaaieik 
Pull Out Auxiliary Services 
Control Valve and Stop Engine 


Lift Arms Drop Lift Arms Hold 
Check: Piston Seals, Check; Check Valve and Seat, 
Lift Cylinder Safety Valve, Unload Valve Plug, 
Lift Cylinder Wear or Cracking, Feathering Valve Plug, 
“O”-Ring Seals Control Valve, 
Feathering Valve, 
“O”-Ring Seals. 
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